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Available forthe first time! The new Maplin 
magazine binderthat holds twelve issues of 
Electronics, the Maplin magazine. Ifyou have not 
gotthe world of Electronics covered, now’s your chance! 
This great, quality binder comesin hard wearing, | ee. Nivcia | 
laminated art board, thatnotonly looks good on your ir\ =< oe | HOLOGRAMS |'| 
bookshelf or workshop desk, butis alsoa greatway to : ee =_ ails MP OOTAOW TO Muar Tem | 
build up an Electronics reference library of your own! | at Sf : 


Now youcan keep all of yourcopies of Electronics, 
the Maplin magazine, together andonhand for when 
youneed that extra piece of information. To orderyour 
bindersimply fillin the orderform provided in this issue of | —— 
Electronics. Only £5.95 (plus £1.20 handling charge). ee “am 


_ se se 3 - Coast ine i @ id fo the iq ° 
Orderno: XH99H. a. Be gs! TIINESISER ssp 


THE NEW MAPLIN MAGAZINE BINDER... 
A GREAT WAY TO GET THE WORLD OF ELECTRONICS COVERED! 


























B Hello and welcome to this month's varied offering of 

~ electronic projects and feature articles. 

Continuing this month is the LED Moving Message 
Display System. For those of you who have already built a 
display module or two, this month’s instalment describes 
interfacing and software testing. The construction of the 
controller module, necessary for expanding the system, 

iS also discussed. 

If you're one of the many people who opted for the ill-fated 
BSB satellite TV system, then Martin Pipe’s feature on 
renovating old satellite receivers will be of particular 
interest. He explains how you can give your old receiver a 
new lease of life - dealing not only with BSB receivers, but 
also how to add more features to Astra receivers as well. 
Environmental issues are very topical at the moment, 
particularly in the respect of using renewable energy 
sources to reduce the amount of electricity generated by 
_ fossil fuel burning power stations. Stephen Waddin 
looks at the pros and cons of wind turbine based 
There is of course a whole host of other projects an 


features in this issue, plus all the usual ‘regulars’. Sountil 


next month, | hope that you enjoy reading this issue as 
ee as the ‘team’ and | have enjoyed putting i t together 
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OPTO ISOLATED 
INPUT CARD 


B Part of the Intelligent 
Motherboard project, 
allows complete isolation 
of signal inputs from the 
Ly computer system. 


HOW T0 RENOVATE 
OLD SATELLITE 
RECEIVERS 


& Martin Pipe describes 
practical ways of updating 
otherwise obsolete satellite 
receivers, including the now 
defunct BSB systems. 


HOW T0 USE 
MODERN PASSIVE 
COMPONENTS 


B Ray Marston looks at 
capacitors in his series 
on choosing the right 

component for the job. 


BEHIND THE 
AUTO CUE 


§ Ever wondered what goes 

on behind the scenes of a 
busy newsroom: here's your 
chance to find out first hand! 


LED MOVING 
MESSAGE DISPLAY 


B Part two describes 

the testing of the display 
module, and construction 
of the controller module. 













































SINE/SQUARE WAVE 
SIGNAL GENERATOR 


B This low distortion unit 
is ideal for audio testing 
applications. 





WIND POWER 


‘BDiscover how to harness 
wind power — a viable, 
renewable energy source. 


WHAT'S IN ALASER 


BA close look at the latest 
developments in solid state 
laser diode technology. 


THEHISTORY 
OF COMPUTERS 


B The start ofa light-hearted 
series about the history and 
development of the modern 
electronic compu le 


RESTORING — 
VINTAGE RADIOS 


- BDiscover the secrets of 
preserving and restoring 
bygone radio receivers. 


, AMATEUR RADIO 


B Introduced by lan Poole 
—who also road-tests the 
Alinco DJ-580 transceiv 































) DUAL INPUT 
“MODULE 


B Part of a high quality 
Modular Mixing System, 

this project allows different 
types of signal source to be 
connected to the system. _ 
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rices sa Troducs available from Maplin, shown in this iss 
jude VAT at 175% (except items marked WV which are rated 
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~ handling charges. which are levied at the cur ales indicated 
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when intending to purchase products from a Maplin store, 
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Longer-Life Bulbs 


Long-life low-wattage bulbs from 
companies like GEC Thorn and Osram 
came to the fore only a few years ago. 
Employing a fluorescent design, the 
bulbs caught on with the ‘green’ desire 
to conserve energy and use natural 
resources to the full. Against their 
favour is the price tag of between £10 
and £20, and the inability to dim the 
bulbs for those intimate moments. 

Now a product costing less than a 
fiver promises to extend the life of 
normal incandescent tungsten light 
bulbs. Though not reducing energy 
consumption, Bulbsaver is guaranteed 
to extend the life of household bulbs 
more than ten-fold. Trials which com- 
menced in 1979 are still in progress, 
with the lifetime of the bulbs now 
beyond 85,000 hours — 85 times rated 
life. 

Essentially an elaborate transient 
suppressor, the Bulbsaver is mounted 
behind the wall switch, and any 
undesirable mains transients and 
spikes are ‘swallowed’ preventing 
damage to the bulb. Loading can be up 
to 1000W, suitable for circuits with 
multiple lights or even chandeliers. 





Disappearing Data 


Have you been plagued by disappear- 
ing data on your hard disk? The 
chances are that it is not due to a virus, 
but an operating system bug found in 
some versions of Microsoft IBM 
PC-DOS and MS-DOS versions 4.01 
and 5.0. 

The problem occurs when using 
CHKDSK with the /F switch on drives 
with more than 65,278 clusters — about 
128 megabytes for those without 
calculators. If you have suffered prob- 
lems we suggest you contact your 
software supplier or Virus News Inter- 
national for assistance. 





HDTV — TV Hell? 


The conclusion of a recently published 
report is that the horrors of modern day 
television could be amplified hugely by 
the introduction of High Definition 
Television (HDTV). The report from 
Worcester Polytechnic Institute, Mas- 
sachusetts considers the technological 
and sociological implications of the 
introduction of the new screen format. 
In its favour, the report intimates that 
television will become an even more 
real and influential medium. Current TV 
filming uses close-ups to make the 
best use of a small screen; with larger 
screens, producers are likely to use 
less active camera work and show 
more detail, so enhancing the viewer’s 
intimacy and the reality of the image. 
The possibility that the new medium 
will generate a new breed of armchair 
recluses is also considered. The days 
of the television seen as moving 
wallpaper will be over — it is claimed 
that viewers will find it hard to ignore a 
HDTV screen and television viewing 
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figures will increase (what a horrible 
thought — what would those terrible 
soaps do to our brains if we actually 
watched them? — Ed). 

A major concern of the report is that 
of the potential take-up of the new 
television format. HDTV enthusiasts 
Claim that anybody who sees the 
images will never be satisfied with 
anything less again. Against that, 
research in the USA has shown that 
most of the NTSC TV sets have mis- 
set ‘hue’ controls and are permanently 
tuned to the video channel, the latter 
enabling channel-changing via the 
VCR's remote control so that only one 
remote is required. In addition, most 
video recorders are invariably set to 
one of the long-play modes to con- 
serve tape usage (In the USA, VHS 
video machines can be set to run at a 
third speed — ‘EP’ — that runs at a third 
of the normal speed. It is often dubbed 
as ‘extra poor’ for obvious reasons...). 
All of this suggests that viewers are 
totally indifferent to image quality. The 
same comments apply here in the UK, 
where viewers are content to put up 
with the results of grey-scale, linearity 
and convergence errors on their TV 
sets, ghosting caused by badly- 
installed aerials, and the poor picture 
quality associated with Videocrypted 
satellite channels. 

The more likely outcome is that the 
widespread introduction of HDTV will 
be driven by programme makers. For a 
transitional period programmes will 
have to be broadcast in both HDTV 
and traditional formats. Budgetary con- 
straints will almost certainly prevent 
producers from making two versions of 
the same programme, and so the 
HDTV format will be selected for 
reasons ofz versatility. Viewers with 
conventional television sets will have to 
endure black bands at the top and 
bottom of the screen and only 75% of 
the broadcast picture — this is because 
the 16:9 aspect ratio of the HDTV 
picture is not compatible with the 4:3 
aspect ratio of a conventional picture. 

Though most of the main con- 
clusions of the Worcester report are 
speculative, many of the questions 
posed are certain to arise; those likely 
to be involved in the future of HDTV 
would do well to take note. 





intel Finally Launch 
387 SX Co-Processor 


The Intel Corporation have at last 
announced the availability of their 
33MHz 387SX maths co-processors, 
which are designed to work in 33MHz 
SX CPU-based desktop and portable 
systems. 

Over 2,100 business and scientific 
software programs are_ specifically 
written to use maths co-processors, so 
that they run up to five times faster than 
they would if they used the micropro- 
cessor alone. These programs include 
spreadsheets, computer-aided-design 
(CAD), desktop publishing, graphics 
and database programs. 





Having a manufacturer's suggested 
list price of £72, the Intel 387SX is now 
available from major retail outlets and 
Personal Computer distributors. 





The Quango Speaks 


An interesting read is the ‘Telephone 
Service in 1992’ report from OFTEL, 
the telecommunications watchdog. 
This is a compilation of statistics gen- 
erated by various surveys that look 
at how competently BT and Mercury 
have provided their services in the past 
year. BT's rate of first-time connection 
failure has been reduced to 0-:2% for 
local calls, and 0-3% for national cails, 
although we are not given last year’s 
figures as a comparison. This improve- 
ment is one of the ‘dividends’ of the BT 
modernisation programme, according 
to the report. Unfortunately, the mod- 
ernisation programme did not help in 
certain other areas, such as fault 
repair, installation and customer serv- 
ices, which have dropped in quality 
when compared to the same period in 
the previous year. Despite this, the 
proportion of people quoted as being 
‘very Satisfied’ with BT's service — 31% 
out of a NOP sample of 1,906 — is the 
same as it was in 1988, while the 
proportion of those fairly satisfied rose 
by 3% to 55% in the same period. In 
addition, the percentage of very dis- 
Satisfied users more than halved to 2%. 

Most of the written complaints 
directed at BT concerned disputed 
accounts (3,424 out of a total of 
10,127) — in descending order the next 
most significant complaints were: 
method of payment and payment 
difficulties (1,785); charges/prices 
(1,540); and quality of service (846). 
Payphones came way down on the list 
(168 written complaints), indicating that 
BT is doing its best to ensure that most 
are in good working order. 

The OFTEL report congratulates 
Mercury for reducing its call failure rate 
to around 1% in the second quarter of 
1992. This figure appears much higher 
than that of BT’s, but cannot be directly 
compared as Mercury’s test pro- 
gramme covers only the busy weekday 
hours, when failure is more likely. 

One of the most interesting points 
raised in the report is that of ignorance 
on the part of the telephone user. For 
example, 10% of a sample of 2,043 
people (aged 15 or over) did not 
recognise ‘0839’ or ‘0891’ as being 
premium service suffixes. Perhaps this 
is because certain providers of such 
services do not provide the obligatory 
Calling rate information (Radio 1 take 
note!) that identifies a call as a 
premium rate one. Even ‘0898’ was 
only correctly identified by 44% of the 
sample — the rest said that it was not, 
or that they didn’t know! Half of those 
involved did not know, or would not 
guess, the cost of such calls. No 
wonder so many people gasp when 
they receive their phone bills. A clear 
case for educating the public — 
although the providers of such services 
would be reluctant to do so for obvious 
commercial reasons! On a positive 
note, a NOP survey carried out in 
March 1992 revealed that the majority 
of the sample (84% out of 1,922 
people) knew that BT could provide 
itemised billing. Only 18% of a NOP 
survey of 1,932, however, knew that 
they could ask BT to inform them of 
price changes — a lesson to us all. 

The number of nuisance calls (ex- 
cluding telephone selling, a nuisance in 
its own right!) received in 1992 was 
estimated to be 10 million — the same 
number as in 1991. Recipients of 
nuisance calls might like to know that in 
most cases BT can trace such calls 
(not much point if the call comes from a 
phone box!) — apparently half of the 
women who reported such calls were 
not aware of this. A welcome develop- 
ment is that of CLI (Caller Line 


Identification), where the number of the 
caller is displayed to the recipient. 
Such a system has been implemented 
by certain American networks for some 
time now — and its consideration by BT 
and Mercury is clearly no bad thing, as 
was reflected in the inevitable survey; 
76% of a sample of 1,922 people would 
welcome the general availability of 
such a scheme —- provided they didn't 
pay too much for it! Most (two thirds) of 
the survey objected to an additional 
charge of 50p to stop the number being 
displayed at the other end. 

A notable omission from the report is 
that of mobile phones — this is set to 
change with the publication of the 1993 
report. In the words of Bill Wiggles- 
worth, the Director General of Com- 
munications, it has “proved difficult 
to develop satisfactory measures of 
quality of service” in this area; thank- 
fully, they now have. Whether mobile 
phone users are prepared to accept 
often appalling intelligibility and 
excessively high costs (in particular, 
you pay for a call to a mobile phone 
even if you don’t get through!) as a 
trade-off for portability will be made 
clear — statistically at least! 





Brighter Road-Side 
Flasher 

The flashing yellow Belisha beacon, 
introduced by 1930s transport minister 
Leslie Hore-Belisha, has long since 
become invisible against a background 
of improved street lighting, dazzling 
shop fronts and a plethora of advertise- 
ment hoardings. To assist drivers and 
make the beacons more visible a 
company called Geo Safety Products, 
in collaboration with ICI Acrylics, have 
created a more effective design. 

The reflective and refractive proper- 
ties of the original beacon have been 
enhanced through the use of a fluores- 
cent dye in the material, and by pat- 
terning the interior of the beacon with 
inverted rhombic pyramids. Now 
named ‘Visibeacon’, the new device 
combines a brighter shade of yellow 
with improved optical features whilst 
maintaining the existing shape and, 
within a slight margin, cost. 





New Fax and 
Photocopier 
Combined 


The fax machine is a wonderful inven- 
tion. It's a pity, though, that most rely 
on an outdated thermal printer 
mechanism. The documents which curl 
out have to be re-copied to ensure that 
the information can be retained without 
risk of it fading — hardly an ‘environ- 
mentally friendly’ solution. One manu- 
facturer who has, at last, caught onto © 
this fact is Konica — a company which 
have just launched a combined plain 
paper fax and photocopier. 

By using plain paper, the Konica 
810L cuts running expenses by half, as 
there are no recopying costs and the 
need for expensive rolls of thermal 
Paper is eradicated. Pages can be 
taken straight from the 810L, and circu- 
lated or filed without having to be 
copied, and there is no fear of docu- 
ments fading. 

Other cost-saving features include 
the ability to delay non-urgent trans- 
missions until after 6pm, so taking 
advantage of cheap-rate calls. Up to 
thirty pages can be automatically faxed 
at a time; 99 copies can be made from 
one original and special modes ensure 
the best possible results, even when 
faxing or copying from poor originals. 

The Konica 810L has a range of 
labour-saving features, including auto- 
matic dialling of up to 90 locations, 
group and chain calling, polling and 
automatic redialling. 
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Incoming documents are automatic- 
ally cut to A4 and received face-down, 
so that the pages arrive in the correct 
order, ready for distribution. Other 
special features include a secure mail- 
box for confidential faxes, and a closed 


user-group option for restricting 
unauthorised access. 
Portable Data Entry 


ACS Data Ltd has entered the mobile 
computing market with its first product, 
TouchPC. Incorporating an analogue 
touch-sensitive screen, the device is 
likely to find its way into an array of 
data entry applications. 

Ready to provide user-configured 
systems tailored to client requirements, 
ACS have previously based design 
solutions on other manufacturer's 
hardware. Having recognised that pen- 
based machines are too expensive, too 
big and impractical, the Salford-based 
company have spent efforts on devel- 
oping a more user-friendly data entry 
interface. 

Based on a 320 x 200 pixel CGA 
display, the TouchPC is totally PC 
compatible, aiding future application 
development. Measuring 213 x 115 x 
52 millimetres, the new _ portable 
weighs in at one kilogramme — prices 
start at £1,050. 


Citizen’s Charter 
Published 

Oftel is calling on the performance 
standards that should be set for both 
BT and Hull based Kingston Com- 
munications under the Government's 
‘Citizen's Charter’ initiative. Mercury, 
however, is exempt, as it does not 
have a big enough slice of the market 
to qualify. The new powers will relate to 
such services as voice telephony, 
directory services and public call 
boxes. The standards will relate to the 
speed of fault repair and the per- 
centage of working call boxes. 


Spider Comes First 


A new Multi-Protocol Terminal Server 
has been announced, from Spider 
Systems. The company believes that 
their SpiderPort M250 is the first ter- 
minal server to support a fully GOSIP 
(GOvernment SPecification) ISO Vir- 
tual Terminal Protocol. 

Details: (031) 554 9424. 

Meanwhile, an independent survey 
has highlighted the lack of awareness 
and understanding of Open Systems 
outside the world of IT. Apparently the 
Hewlett-Packard survey found that 
62% of respondents either did not 
know what Open Systems was about 
or had not heard of it. Other points 
highlighted covers training, data secur- 
ity and systems maintenance, and the 
need for more user-friendly machines. 
Details: (0344) 369369. 


Events Listings | 


Now Open: Flight Aeronautics _ 
Gallery, Science Museum, London. _- 


Tel: (0712) 938 8000. 


8 to 10 February. Microtech ‘93, 
Heathrow. Tel: (0344) 301491. 


9 to 11 February. Integrated Com- 
munications ‘93, Wembley. ae 
(02 4) 212988. 


14 February. 2nd Northern a 
Radio Rally, Rodillian School, A61 








between cule and Wakefield - 





“(all Microsoft 
Windows tous products). Tel: 
(0256) 381456. | 
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Portable Visual Reality 


According to VR authority Howard 
Rheingold ‘there is virtually no reality 
which cannot be simulated electron- 


ically’. Now a_ remarkable,  ultra- 
miniature display unit, the ‘Private 
Eye’, can create a virtual image of a 
12in. screen floating in space approx- 
imately two feet in front of the viewer. 
The display can be held in the user’s 
line of sight by mounting it on a 
headband, or attaching it to a headset 
or helmet, or, for occasional use, it can 
be worn on a wrist-strap or neck-band. 

This achievement, which can display 
text or graphics, means that now com- 
puting power and mass data storage 
can be truly portable. The Private Eye, 
when added to other technologies such 
as CD-ROM mass storage, hand-held 
mouse controllers or voice actuated 
software, provides the potential for an 
amazing range of new products — such 





Wake-up Call for 
Personal Computers 

A device from Dallas Semiconductors 
is claimed to be the first PC-compatible 
time-keeper. Allowing scheduled tasks 
to commence without operator inter- 
vention, the DS1587_ incorporates 
power control circuitry and an addi- 
tional date alarm register to facilitate 
automatic power-up. The main area of 
application is expected to be com- 
puters that require database _infor- 
mation at the start of a day prior to 
normal operation. 

The device could also be program- 
med to switch on at the response of a 
modem ring signal. Combined with a 
computerised fax system, the DS1587 
would allow faxes to be received after a 
computer had been switched ‘off’, so 
relieving the need for fax machines in 
small offices. 


19 to 21 February. 7th Inter 
national Computer Show, Wem- _ 
bley. Tel: (0726) 68020. . 


| 23 to 25 March. NEPCON, NEC 
Birmingham. Tel: (081) 948 9800. __ 
| Don't forget to visit the Maplin 
| Professional Supplies Stand! _ 
24 to 31 March. CEBIT, Hanover. 


Tel: (081) 688 9541. 
23 to 25 April. 4th MIDI and 
Electronic Music Show, Wembley. 
Tel: (081) 547 1183. 


24 April. Marconi Birthday Exhibi- 
tion, Wireless Museum, Puckpool 
Park, Seaview, |-o-W. Tel: (0983) 


2) | se7ees 


Please send details of events for 
inclusion in ‘Diary Dates’ to: The 
‘Electronics — The Maplin 








as pocket computers and electronic 
books. Other hands-free applications 
such as viewing technical data and 
instrumentation for maintenance, test 
and measurement are also possible. 

Inside the module is a line of tiny 
LEDs. An oscillating mirror, driven at a 
nominal 50Hz by a_ piezo-electric 
actuator, makes a raster and as it does 
so video information is fed to the LED 
array to produce each line of the 
picture and create an image. Resolu- 
tion of the standard version is 720 by 
280 pixels, corresponding to 25 lines of 
80 characters. The oscillating assem- 
bly is mechanically resonant, hence 
little power is consumed in operating it. 
A frame store chip eliminates the need 
to synchronise with the external video 
source. The kit is available from the UK 
agent InfoDisp at £632. Details: (0420) 
479791. 


Surveys — a Growth 
industry? 

Cordless telephones, says an Ovum 
report, are big business. Yet the 
research organisations could turn their 
surveying attentions to the analysis of 
the production of industry reports. 
Ovum apart, who are forecasting that 
one in every five business telephones 
will be cordless by the end of the 
decade, Philips Business Communi- 
cations has also weighed-in with a 
hefty report. Their new research finds 
that telecomms and office managers 
view the prospect of a completely 
cordless office appealing, and most 
believe that the cordless telephony 
revolution in the office will soon 
become a reality. With around three 
quarters of all calls not reaching their 


target person the first time around ona - 


standard telephone system, it is not 
difficult to see why 57% of those 
questioned in the Philips survey 
believed that their organisation's 
service to top customers could be 
tangibly improved by the increased 
availability of staff that the cordless 
offers. Philips estimate that betweer 
14 and 30 million European office 
workers will be carrying their own 
personalised telephones between their 
desks, photocopiers and _ coffee 
machines by the year AD2000. 
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SRB1i ASTRA/PAL UPGRADE 


* Upgrade your old BSB equipment to PAL — 
* Full LED Indication of analogue/digital and horizontal/vertical settings 
* Provides full LNB voltage switching 

* Ready-made, fully tested, easily fitted 


Info & C/Card Orders (0562) 423685 





So What’s New? 

A Reuter report from Paris confirms 
that ‘Embarrassed French officials’ 
have withdrawn threats to sue 15 
families over debts of one-centime. An 
over-zealous family allowance com- 
puter had been automatically sending 
out summonses, despite instructions 
that claims should be dropped where 
less than 100 francs are involved. 





PICTURE CAPTION 
CHALLENGE 





It's roll on Spring for this month's 

Caption Competition. As per usual, 

there are no prizes, but just what is 

stirring? 

* Calling Little Bo Peep about her 
missing sheep. 

* Man cornered by savage lamb 
makes frantic call for sic shock 
horror. 


* A quick call home to say Sunday 
lunch is on its way. 


* The prototype mobile public tele- 
phone box undergoing trials. 


Not exactly. In fact the picture is of 
Britain’s first windmill-powered, ‘green’ 
telephone box, located on a windy 
hillside in Wales. 

The 3ft wide miniature windmill — a 
small wind turbine — is attached to a 
telegraph pole beside the box, and can 
generate enough power to light the 
box. Even a small breeze can generate 
the power that is needed, and other 
windmill phones are being put into rural 
areas of Wales and East Anglia for 
trials. Solar-powered telephone boxes 
have also been used experimentally 
by BT. 


retaining digital capabilities 


* Board £20 * D2 MacEprom £12 
* Astra LNBs from £22 
* Dishes/SRB1 Spares 
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History 
Wind power is freely available to everybody, 
a fact which we are slowly beginning to 
realise — at the time of Christ, both the 
Persians and Chinese had designed ingen- 
ious sail machines to rotate shafts for milling. 
By the time of the sixth century, the Vikings 
had fixed sails to their ships, so relieving the 
work of hundreds of men. It was not until the 
twelfth century that other Europeans caught 
on — and even then it took a further five hun- 
dred years for the traditional Dutch windmill 
to come to the fore. : 

The Dutch can be credited with much of 
the early scientific investigation; experi- 
mental work, which subsequently led to the 
development of large machines capable of 
delivering mechanical power in excess of 
50kW. By the start of this century, electrical 
wind power generation was fairly common 
— an American machine called the ‘Mulii- 

blade’ became popular, with an estimated 
ten million machines in use worldwide. 
By the First World War, small electricity gen- 
erating mills were widely available, and it 
looked as if wind power was to be the energy 
source of the future. 

Like so many promising alternative power 
generation technologies, wind suffered at the 
hands of cheap fossil fuels and nuclear power 
— for almost half a century, the potential of 
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Aerodyn 480W 24V wind turbine, for 
economical small-scale power generation. 


wind was forgotten. The reasons are numer- 
ous, putting aside for a moment the advan- 
tages offered by other generating schemes. 


Wind is not directly suited to the continuous 


requirements of a highly industrialised society. 
The unpredictable nature of the wind itself 
manifests itself as random variations in speed, 
direction and power — requiring counter- 


balancing by suitable storage mechanisms, 


better lighting systems and more electrically 
efficient equipment. 

The 1970s saw a resurgent interest, as the 
scarcity of fossil fuels increased, and the 
original ‘cheap clean energy’ promises of 
nuclear power were not fulfilled. It was soon 
realised that wind power could offer the best 


economic option for a myriad of applica- 


tions, from a small 200OW aero-generator to 
the generation of electricity on the large scales 


required by the National Grid. 


Availability 








Like most renewable energy sources, wind 
power is a derivative of solar energy. It is esti- 
mated that approximately 1% of the solar 
energy reaching the earth’s surface is con- 
verted to wind — as solar energy, it is, to all 
practical intents, inexhaustible and so will 
always be available. Crude calculation indic- 
ates that there is potentially enough energy 
in one day’s wind to supply the whole world 
with electrical energy for almost a year. In 
reality, such calculations have little meaning 
since the cost of harnessing all of the avail- 
able wind power would be impractical — tur- 
bines would need to be placed, both inland 
and at sea, across the length and breadth 
of the planet. Science fiction appeal apart, 
such conjecture does, however, provide an 
indication of the potential of wind generation 
schemes. 


Resources 

Winds are caused by differences in air pres- 
sure resulting from variations in the sun’s heat: 
ing of the equatorial and polar regions. Being 
flat, the sea offers little resistance to air flow, 
so consequently stronger winds are experi- 


enced at sea, and windward coasts are sub- 
ject to the highest number of gales. As Leon 


Ferris, of London’s Imperial College, qualified 
in his recent paper ‘Inherit the Wind’: “As 


well as land-based wind energy, there is an 


enormous resource offshore. The offshore 
potential benefits from higher wind speeds 
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Figure 1. Average annual wind speeds (metres per second) in the UK. 


(and not being in anybody's backyard), but 
is relatively inaccessible — and thus more 
expensive. Estimates of its value vary, but the 
exploitable resource is several times greater 
than the land based one.” 

In the United Kingdom, the highest winds 
occur along the west, north-west, north and 
north-east coasts, while inland areas are much 
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calmer. Of all the developed countries in the 
world, we probably have the highest wind 
energy potential — more so than Holland or 
Denmark, where wind power is extensively 
exploited. It is an undisputed fact that the 
United Kingdom has 40% of Europe’s total 
realisable wind energy potential. By way of 
illustration, Figure 1 details the average wind 


Cut—out 
wind speed 
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Figure 2. Typical power output curve of 200kW wind turbine. 
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speeds in the United Kingdom; the contours 
shown refer to wind speeds in metres per 
second at a height of ten metres. 

The actual power of the wind can be 
related to the cube of the wind speed; if the 
wind speed doubles, then the power of the 
wind increases by a factor of eight — a fact 
which is demonstrated by the powerfull 
destructive forces existing in high winds. Such 


_ forces became only too apparent during the 


violent storms of 1987, which devastated 
South East England. During storms or strong 
gales, wind speed is often five times greater 

an the average wind velocity to ahich a tur- 
bine is tailored. Consequently, the stresses on 
the turbine structure can increase to over 
twenty-five times the normal operating value. 
Obviously, the structure must be engineered 
fo prevent damage in such extreme circum- 
stances. 


Conversion 


The conversion of wind to actual energy is 
very simple — blades propelled by the force 
of the wind are used to drive a turbine and 

enerator. It follows that the faster the wind, 
ihe faster the movement of the turbine and so 
the more energy generated. Generally, power 
output increases with wind speed. Conversely, 
there is no power output when the wind 
speed is too low. Most commercial machines 
start to produce a modest output in winds of 
4 metres per second (ms~'). As wind speed 
increases, so does the power output of the 
machine until the rated power output — the 
maximum output of the machine — is reached. 
Figure 2 provides an illustration of a power 
output curve for a 200kW wind turbine. 
Further increases in wind speed do not result 
in a greater power output. As the wind speed 
increases further, the rated power output is 
sustained until the cut-out velocity is reached. 
At this point, the machine will normally have 
some form of automatic shut-down to prevent 
damage. The power output, turn-on and cut 
out velocity are all labelled in their appro- 
priate position in Figure 2. 


Blade Design 


Wind assistance apart, the amount of energy 
produced by a wind turbine is dependent on 
the size and form of the blades. Although 
three blades are more stable for vibration-free 
operation, two blades are used more often 
since they produce a higher maximum speed. 
By increasing the area of the blades, and so 
the area of interaction with the wind, the wind 
energy supplied to the turbine is potentially 
increased. The power produced is propor- 
tional to the square of the blade diameter — 
for an ordinary horizontal-axis wind turbine, 
doubling the area of the circle escribed by the 
tip of the rotating blades doubles the power- 
generating potential. 

Modern blade design makes use of air- 
craft technology, with the result that current 
designs are modelled on glider wings. The 
blades are fixed in such a way that the mas- 
sive forces generated by the aerofoils force 
the rotor around in a circular path. An ideal 
design will achieve a balance between max- 
imum lift and minimum drag. Most modern 
turbine blades rotate ten times faster than the 
basic wind speed. 


The turbine blades drive a generator — either 
directly, or through gearing to increase the 
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speed. We have already seen that power 
generation is related to the speed of rotation, 
and so a crude turbine will require gearing 
while a stateofthe-art machine can be fast 
enough to directly drive a generator. In any 
mechanical design, gearing reduces effi- 
ciency and reliability whilst increasing noise, 
cost, weight and the need for maintenance. 


Plane of Rotation 


Turbines rotate on either the horizontal or 
vertical plane. During the seventies, a large 
amount of time was spent developing vertical 
axis machines. They were to offer increased 
speeds and earlier turn-on velocity than their 
counterparts in the opposite plane. Such 
claims have yet to be proven; problems such 
as low aerodynamical efficiency, structural 
failure and a fundamental lack of control 
remain unsolved. 

Switching to the other axis, horizontal 
machines are tried and tested and do not suf- 
fer from the problems described — after all the 
Dutch had it worked out over four hundred 
years ago! As a further guarantee, invest 
igation into more modern systems has been 
undertaken for over twenty years, and the 
reliability of presentday designs has been 
well proven. 


Wind Pumps 


In this country, most people are connected to 
mains water, but those in the developing coun- 
tries of the Third World are not so fortunate. 
Almost always, water is available but the 
depth of the water table and the quantities 
required put the job of lifting water to the sur- 
face beyond the muscle power of a human 
being. Diesel pumps have been widely 
used but, like other precious Third World 
commodities, fuel is expensive and in short 
supply — additionally, maintenance is difficult 
and spare parts are hard to come by. 

The essential feature of a wind pump is the 
ability to produce a high torque; speed is not 
essential, providing the pump is able to pro- 
vide a large force. Consequently, the need for 
carefully designed rotors and super-accurately 
machined parts is not critical. Work in recent 
years has been directed at materials and 
designs that would enable local manufacture 
and repair. AbaChem Engineering Limited of 
Newark, Nottinghamshire, manufacture wind 
pumps able to raise water from a depth of 
120 metres; pumping capabilities range from 
500 to 37,000 litres/hour and running costs 
are virtually nil — lubrication is required twice 
a year only. 


Small-scale Systems 


Where small amounts of electricity are 
required and there is no Grid connection, 
small 12 or 24V turbines are offen linked to 
low voltage lighting and power circuits, or 
storage batteries. Rated in the order of a few 
kilowatts, the machines produce a direct cur- 
rent — the energy can then be used immedi- 
ately or stored in Ni-Cd or lead-acid batteries. 
A further option is to use an inverter unit 
which converts direct current to alternating 
current, usually at mains voltage. Interestingly, 
kits for medium power (250W) mains voltage 
inverters are available from Maplin, and may 
form the basis of an experimental system. 
Figure 3 shows a typical generator system. 
For domestic use, a minimum system cap- 
able of running a few high-efficiency lights, a 
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Figure 3. Typical domestic wind turbine scheme. 


television, a Hi-Fi, a vacuum cleaner, low- 
power cooking appliances, and a refriger- 
ator (but not all at the same time — Ed!) would 
cost several hundred pounds. If a proper 
financial costing is undertaken, taking into 
consideration capital outlay and running 
costs, then the price of the electricity produced 
is in the order of 3 to 5p/kWh — about the 
same price as mains electricity. What can be 
guaranteed is that this figure is likely to 
decrease as the interest in wind power 
increases, and the technology matures. Even 
so, the current price makes a wind system a 
viable proposition to those without ready 
connection to the National Grid. For such 
unfortunate people, the cost of installation 
(coupled with ever-increasing fossil-fuel bills) 
places a wind system as a highly costeffec- 
tive alternative. 

In May 1992, Rob Peacock and Beth 
Gaylard of Leicester became, they believe, 
the first owners of a terraced house in the 
United Kingdom with its own wind generator. 
If savings are as great as anticipated, the 
machine could pay back its costs within seven 
years. With energy prices set to rise signifi- 
cantly over the next few years under the pro- 
posed carbon tax, it could prove even more 
costeffective. 


Grid Connection 
Increasing in both scale and magnitude, 
large-scale electrical wind generation pro- 
vides a direct feed to the national grid. In this 
case, the machines supply energy for sale to 
the electricity generating boards. Large-scale 
wind power generation is one of the fortunate 
technologies that benefited from renewed 
support after the failure of other generating 
schemes. The result is that machines are highly 
efficient, inherently reliable and costeffective. 
Present turbines are twice as efficient as their 
counterparts from the early eighties — similarly, 
the cost of the machines has reduced by a 
factor of three and is set to decline further as 
research continues. Current designs are rated 
in hundreds of kW, with blueprints in exist- 
ence for machines with generating capabili- 
ties of up to 2OMW! 

Perhaps most welcoming is the fact that 
grid-linked wind turbines can be privately 
owned. Theoretically, this is an open invita- 
tion for any suitably-equipped individual to 
sell energy to the electricity generating com- 





panies. Even better, the electricity generators 
are obliged to purchase your output unless 
there are good technical reasons which 
prevent it. One can imagine many such 
constraints being imposed, however. For 
example, it is unlikely that generators cap- 
able of supplying less than a megawatt or so 
would be included for practical reasons — 
and such generators don’t come cheap. In 
addition, too many stations would increase 
the amount of bureacracy required to totally 
impractical levels — this would offset the bene- 
fits of free-market competition. Nevertheless, 
the concept of being able to send a bill to 
your electricity board is most satisfying! 
Current government policy is ‘to achieve a tar- 
get of 1,000MW - total renewable energy 
capacity by the end of the century’. This com- 
pares poorly with countries elsewhere, a fact 
which former junior energy minister Colin 
Moynihan reluctantly acknowledged in 
November 1991. The current opinion of the 
Department of Energy is that ‘renewables 
should realistically constitute 20% of the 
United Kingdom's electrical power by the 
year 2025.’ 


@ @ 
Alternative Farming 
New farming ideas are usually broken to the 
world through the Archers, Emmerdale Farm 
or ‘Farmers Weekly’ — not so with Wind 
Farms, where the distribution of knowledge 
remains squarely with manufacturers of wind 
generation equipment. As the name perhaps 
suggests, a wind farm is a group of machines ~ 
placed together in a suitably windy place to 
provide a large power output akin to a gas- 
fired power station or nuclear plant. 

The United Kingdom’s first commercial 
wind farm was connected to a local distribu- 
tion grid in December 1991. Responsible for 
its inauguration were Peter and Phillippa 
Edwards, a Cornish dairy farming couple 
who conceived the idea ten years earlier. The 
farm consists of ten Danish wind turbines, 
each with a rating of AOOkW, and together 
capable of providing a guaranteed electrical 
supply to over 3,000 homes. Out of interest, 
one of the UK’s few vertical-axis wind 
turbines is also in the West Country — or just 
off it, in fact — being located on one of the 
Scilly Isles. 

The most dramatic rise in large-scale wind 
energy production occurred in America 
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during the 1980s. Generous tax incentives 
resulted in 1,500MW of installed capacity. 
About SOOMW of wind power was being 
generated in Europe in 1991, most of which 
was in Denmark. As one of the few countries 
with a thriving wind generation industry, 
Denmark exports machines worldwide — 
during the peak of the Californian boom, this 
industry earned the country one hundred and 
thirty million pounds per annum. In addition, 
2% of the national demand for such genera- 
tors is met by privately-installed home-based 
machines. Individual turbines are owned and 
operated by factories, farms and rural homes 
— in most instances, a grid connection is main- 
tained for periods of peak demand. 


Environmental Lobby 


Unlike fossil fuels or nuclear power, genera- 
tion of electricity from wind produces no detri- 
mental by-products; it is therefore ironic that 
the main opposition to wind farming comes 
from the environmental lobby. There are four 
main objections; excessive noise, the detri- 
mental effect on the landscape, impact on 
local flora and fauna and the inappropriate 
use of land. 

By definition, wind turbines must be sited 
in areas of high mean wind speed — areas 
which are usually upland moors or regions of 
open countryside. It is up to the local et 
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Cost 
pence/kWh 


Technology 


Gas (Combined Cycle Gas) | 2-3 to 2-8 


Wind : 2-9 to 5-2 


Table 1. Cost of electricity (pence/kWh) 
from numerous sources. 


authorities to determine the merits of exploit- 
ing a clean renewable energy resource 
against the visual impact on the landscape. 
Past experience has shown that people will 
say ‘yes’, providing they are convinced that 
design and installation is undertaken in a 
sympathetic way, and they are involved in 
consultation at every stage of the project. 

Noise is not such a problem. Figure 4 
shows a Lae noise level in dB(A) caused 
by a wind turbine — at a distance of 42-9m, 
the noise level is less than that experienced 
in a house during the day. For a wind farm 
of thirty 300kW machines, 45dB(A) at a dis- 
tance of 500m from the nearest machine is 
typical. 

Consideration of the impact of wind farms 
on wildlife is important. In particular, the 
effects on bird life have been the subject of 


150m 


45.3dB(A) 





Figure 4. Noise levels for large-scale wind turbine. 





numerous studies. Leon Ferris of Imperial 
College again; “Birds can be affected by 
injury or death following collision with a 
blade or tower, or by being disturbed in their 
breeding nest or feeding habits. A Dutch 
study of a 7-SMW coastal wind farm demon- 
strated that a 1km array of wind turbines was 
no more harmful than 1km of high voltage 
line. However, more research is needed, to 
assess the impact on migratory routes and in 
areas with high densities of breeding, nesting 
or foraging birds.” 

Wind farms are proving successful 
because they minimise operational costs by 
placing the machines close together, simpli- 
tying monitoring and maintenance arrange- 
ments. Additionally they have the advantage 
of dual land-use; once placed in position, all 
but 1% of the land can revert to its natural 
habitat, or continue in agricultural use. 

The environmental case for wind energy 
is confusing; whilst wind power counteracts 
the damage caused by conventional fuel gen- 
eration it does have an immediate effect on 
the local community and landscape. Perhaps 
cost will be the deciding factor; Table 1 details 
the cost of 1kWh of electricity produced b 
four different technologies, including ak 
Although it is difficult to determine the price 
of an energy source when the costs of allevi- 
ating pollution are taken into consideration, 
these can only mitigate in favour of wind 
energy. 


The Future 


What of the future? I'll leave the final say to 
environmental commentator and freelance 
journalist Denis Woodbridge: “Generation of 
electricity causes substantial pollution — it is 
responsible for one-third of all carbon-dioxide 
emission, and is a major source of nitrogen 
and sulphur oxides. The Chernobyl disaster, 
and alleged problems caused by 
Sellatield/Windscale have made us very 
wary of nuclear energy. Recent scares have 
warned us of holes in the ozone layer and 
global warming — at the same time, the Gulf 
War has brought the security of our future 
energy supply into sharp focus. Surely, we 
must now look beyond shortterm gains 
towards more suitable and less damaging 
electrical generation. Perhaps wind power 
does not hold all the answers, but combined 
with other renewable sources, improved effi- 
ciency of electrical equipment and greater 
energy conservation, our burden on the fos- 
sil fuels and reliance on nuclear fuel would 
be greatly reduced — the day when we cease 
to rely on conventional fuel generation need 
not be so far away.” 


information Sources 
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PART TWO 


Text by John Koushappas 
and Martin Pipe 


Design by John Koushappas 


Development by 
Tony Bricknell 


Software-Testing the 
Moving Message 
Display Module 


Making the Lead 


To software-test the Moving Message Display 
Panel, it should be connected to the Maplin 
PI/O card as shown in Figure 1. This 
Minicon-to-37 ‘D’ way socket lead, which 
can be made from 18-way ribbon cable 
(preferably multi-coloured!), should not be 
longer than 1-5m in length, to preserve TTL 
data integrity. wo 10-way Minicon 
connectors are required for the display side 
of the cable; note that the first 2 connections 
of the second block are not used. 

Assembly should begin with the Minicon 
connectors. Tear the ribbon cable into two 
halves, one of ten ways, the other of eight 
ways. Crimp and solder each wire and 
terminal carefully. The completed terminal 
can now be pushed into the Minicon socket 
until the terminal locks in the housing body — 
refer to Figure 2. This procedure should be 
repeated for all 18 wires of the ribbon cable. 
At the other end of the ribbon cable, the 
wires should be stripped, tinned and soldered 
to the relevant pins of the 37-way ‘D’ type 
connector, as hea on Figure 1. Table 1 
gives a summary of the interconnections. 
After completing the lead, please check it - 
mistakes are easily made and will cause 
problems later on if they are not detected at 
this stage. 
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FEATURES 


PROJECT 
RATING 





* Designed for use with any computer equipped with three 


with the Maplin 24-line PI/O card * Easily programmable 
from BASIC * Expandable to 32 boards by ‘daisy-chaining’ 


modules together * Large viewing area makes display 
highly readable in all lighting conditions * Programmable 
scrolling in all directions * Facilities for fade up/down 
* Programmable ‘fizzle’ effects * Direct pixel addressing 


for Speed (Animations, etc.) * Easy to Build 
APPLICATIONS 


* Shop Displays * Announcements in Public Areas 


* Attention Grabbing! * Special Effects 


° 
© 
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8-bit |/O ports — e.g., an IBM PC or compatible equipped : 
© 
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57—Way ‘D’ Socket 


Co1 Co3 CoS Co7 GND D6. D4 02 Do 
OE |Co2|Co4 |Co6|Co8 D7 | 0S 103 | D1 


Port Allocation 

For details on the design and construction 

of the Maplin PI/O card, refer to Issue 43 
(April/May 1991) of ‘Electronics’. This card 
has an 8-way DIL switch which can be used 
to set the I/O port address. Follow the article 
details on setting an appropriate hardware 
address and make a note of this value. In the 
P!/O article, for example, the base address 
is set at 0300 hex, which is reserved for 
i ing cards, and is a good choice 


Clamp 
insulation 


Solder to 
conductor 


TL 
Insert terminal 
into housing 


Section 
through 
housing 





ere. This address will be the reference 
address used by all the test and development 
programs which follow. Table 2 shows how 
the ports are allocated. 


MAPLIN PI/O MOVING MESSAGE DISPLAY MODULE 


Socket Pin 


PL2/1 

Data Bus OE PL2/2 

Data Bus DO 
PL2/7 


Figure 2. Fitting and inserting Minicon 
terminals (Moving Message Display end of 
interface lead) 













Data Bus D1 PL2/4 
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PL2/5 
| ae PAS | Data Bus D4 le 


Table 1. PI/O card-to-Moving Message Display lead interconnections. 
































PC I/O 8255 Port Variable Program 
Address Name Name Reference Variable Name 
0300 Hex PORT A BASEADD% Data port 

0301 Hex PORT B BASEADD%+1 Control port 
0302 Hex PORT C BASEADD%+2 OE 

0303 Hex CONTROL REG. 


BASEADD%+3 CR 


where OE = Output Enable (of display) | 
‘CR = 8255 Control Register 


Table 2. Display controller port and variable name allocations. 
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Minicon Connectors 





Connecting Up to the 
Computer 


You are now ready fo connect up the moving 
message display module with the computer. 
With everything turned off, and the Maplin 
PI/O card plugged into one of the spare 
expansion slots of the PC, plug the dota 
and control port connectors into the module, 
ensuring that the correct connector goes to 
the correct set of pins, and ensuring correct 
orientation on the control port connector. 
After plugging in the 37-way ‘D’ connector 
socket into the PI/O card, the system can be 

wered up — the moving message display 
irst. As with the initial power-on tests (see 
Part 1}, some (or even all) of the LEDs may 
come on — do not worry at this stage! 


Test Programs 
The moving message display module uses 
the 8255 PPI on the Maplin PI/O card in 
Mode 0 and with all three 8-bit ports set up 
as output ports. The instruction in the listings 
which does this is OUT CR,&H80. ‘CR’ ae 
to ‘Control Register’; this is explained in the 
PI/O Card article. 

Hardware blanking is achieved with bit 
O of port C, the OE port variable. Sending a 
data bit of value 0 to this port switches off all. 
the LEDs in the display; conversely, sending a 
data bit of value 1 to this port switches the 
LED display output on. 


Listing 1-Simple Test 
The short program of Listing 1 is a simple test 
fo give you some idea of how data is sent to 
the moving message display module, and to 
show if the built module does anything. Type 
it in under BASIC, and run it. If it “al you 
should see LEDs 1, 3, 5 and 7 turned on, 
and LEDs 2, 4, 6 and 8 turned off. All the 
other LEDs, i.e., those in columns 2 to 8, are 
not affected. To try out the other columns in 
the display, change the data in line 180 from 
1 to 2, 4, 8, 16, 32, 64, or 128. 


Listing 2-Full Test 
Program Diagnostic 


A full menu-driven diagnostic program 
is shown in Listing 2. This allows testing of 








BASEADD%=&H3 00 


DATAPORT%=BASEADD% 


CONTROLPORT%=BASEADD%+1 


OE%=BASEADD%+2 
CR%=BASEADD$+3 
CR%,128 

OE%,1 
CONTROLPORT%,1 
DATAPORTS , &H55 





Listing 1. Simple test program. 


1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 


- 1090 


1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
fi 8 
1200 
1210 
i220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 
1330 
1320 
1330 
1340 
1350 
1360 
1a 70 
1380 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1460 
1470 
1480 
1490 
1500 
1520 
1520 
1530 
1540 
1550 
1560 
1570 
1580 
1590 
1600 
1610 
1620 
1630 
1640 


1650. 


1660 
1670 
1680 
1690 
1700 
1710 
1720 
2730 
1740 
1750 
1760 
1770 
1780 
ato0 
1800 
1810 
1820 
1830 
1840 
1050 
1860 
1870 
1880 
1890 
1900 
1910 
1920 
1930 
1940 
1950 
1960 
1970 
1980 
1990 
2000 


Soe oe 
SCREEN 9 
COLOR 15,7 
CLS 

PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT" 
PRINT 
PRINT 
PRINT" 
PRINT 
PRINT 
PRINT" 
PRINT 
PRINT 
PRINT" 
PRINT 
PRINT 
PRINT" 

FOR F=1 TO 20 
GOSUB 2720 
NEXT F 
REM 

COLOR 15,1 
CLS 

PRINT 
PRINT 
PRINT" 
PRINT 
PRINT" 
PRINT" 
PRINT 
PRINT 
PRINT" 
PRINT" 
PRINT" 
PRINT" 
PRINT" 
PRINI" 
PRINT" 
PRINT 
PRINT 
PRINT 
INPUT" 

CLS 

COLOR 15,2 
IF SELECTION=7 THEN 
PRINT 
PRINT 


NODOPWNE 
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Base Address pointer - set to suit 

All other ports reference this variable. 
Port A Data Port 

Port 68 Control Port 

Port ¢ Display Output Enable 

Control Register for initialising 8255 
Initialise ports A, B, C as output ports 
Turn display on 

First column of LEDs 

Alternate LEDs in column 





Moving Message Display Module" 


Single Board Pattern Tests" 


By John Koushappas " 


(C) Copyright 1992 Maplin Electronics Plc." 


Vi. 0" 


Main Menu starts here 


" 


MEN OU." 
" 


. Test by line across the screen" 
. Test by line down the screen" 
. Test bit by bit across the screen" 


Test bit by bit down the screen" 


Run Tests 1 - 


Aa At 


Test single bit continuously" 
End Tests” 


Select 


GOTO 1800 


° 
. 


" SELECTION 


PRINT-"Initialising Parallel Ports..." 
' 


BASEADD%=&H300 
DATAPORT%=BASEADD% 


LET 
LET 
LET 
LET OE%=BASEADD%+2 
LET CR%t=BASEADD%+3 
OUT CR%,128 

GOSUB 2780 

OUT OE%,1 

PRINT 


CONTROLPORT%=BASEADD%+1 : 


' 

i] 

i] 
e 
et 
° 

' 

1 

' 


PRINT"Ports Initialised." 


FOR E=1 TO 8 
GOSUB 2720 
NEXT E 

CLS 


PRINT: PRINT: PRINT: PRINT 


PRINT" 
PRINT 
PRINT" 


PRINT: PRINT: PRINT: PRINT 


PRINT" 
PRINT 
PRINT" iG 


Running test: 


Port A = Data port 
Port Bo = Contra... port 

Port C = Bit 0= Display Output Enable 
Control Register for initializing 8255 PPI 
Initialize Ports A, B, C as output ports 
Clear the display screen before switching 


Switch Display On ( Bit 0 Port C=1 ) 


Moving Message Display Module" 


Single Board Pattern Tests" 


"; SELECTION 


ON SELECTION GOSUB 1820,1960,2120,2270,2640,2430,1810 


PRINT: PRINT 
INPUT" 
GOTO 1250 
SCREEN 0 
END 

' 


PRINT"Line across the screen." 


FOR X%=0 TO 7 


OUT CONTROLPORT%,2°X% : 


OUT DATAPORT%, 255 
GOSUB 2720 

OUT DATAPORT3, 0 
NEXT X% 

' 

GOSUB 2780 

GOSUB 2720 
RETURN 

' 


oe e 
- -f© = = = = 


PRINT"Line down the screen." 


Listing 2. Full diagnostic test program. 


10 


Test completed. 


Hit RETURN key for MENU ",Q$ 


Subroutine to test by line across the screen . 


Loop Length Of Display 
Control Port Number 

Turn On All LEDs In Column 
Delay 

Turn Off All LEDs In Column 
Until Done 


Clear display between tests! 
Delay 


Subroutine to test by line down the screen 


IF SELECTION=5 THEN PRINT: PRINT" "4 


Continued on page 11. 





the module by line across, line down, bit by 
bit across the display, bit by bit down the 
screen, and continuous flashing. It also has 

a composite test consisting of the four basic - 
tests which must be passed in order to prove 
a fully working module. | 

Type the program in and save it as 
(seer? - ‘oles baa test c 
you fo visually check for specitic possible 
defects that may result | ceed 
faults. Knowing the sequence in which the 
LEDs should correctly light up, you should 
check that no other LEDs turn on; if any do, 
you have a fault. 

Test 1 lights up the LEDs a column at a 
time, and runs from left to right. Test 2 lights 
up the LEDs a row at a time, and runs from 
top to bottom. Test 3 tests each LED 
individually by flashing it once and then 
incrementing to the next LED on its right. 

Test 4 similarly increments from top to- 
bottom. The continuous flashing test (test 6) 
flashes the LED, referenced by its entered 


grid porte continuously. This is to allow 
detailed fault-finding. 





Troubleshooting Using 
mes pei Program 
and Logic Probe 
If any column lights up out of sequence when 
Test 1 is run, check the column control lines 
at the connector, PL3. If the sequence is still 
incorrect, check your wiring of the connectors 
(refer once again to Figure 1 and Table 1). 
Slow the speed of the program by increasing 
the delay (currently set at 350, in the FOR... 
NEXT loop of lines 2740 to 2760) if the test 
runs too fast on your computer. If your PC 
has an otc keyboard, you can freeze 
execution of the program, fk investigating 
the circuit with a logic probe, by pressing the 
PAUSE key; fo continue program execution 
from its current position, simply press the 
<ENTER> key. oe than one column turns 
on at once, recheck several times to see that 
is a repeatable fault. If the faulty column is 
adjacent to the expected column, you should 
check for a short between the two adjacent 
control lines. The fault may also be a control 
line open or partial open circuit. This would 
be indicated by anything other than logic 1 
aeeeing on the bad column. If the bad 
column reflects the data output fo all other 
rows, that row has an open circuit column 
control line which means the 74LS373 octal 
latch is staying transparent (refer to Part 1). 
Using Test 2, if any row of LEDs other 
than the intended row lights up, and this 
occurs when a specific intended row is 
accessed, then the probable fault lies in a 
bridged solder joint somewhere along the 
path of the data bus buffer — either the input 
fo it, or the output from it. It is usual fo test 
from the ‘D’ inputs of the latches, and work 
backwards until the fault clears. When you 
have isolated the locality of the fault, you 
can then continuity test with the adjacent 
ICs removed until the bridge is found and 
cleared. If the bad row stays permanent 
turned on, you have an open circuit on the 
bad row, either on the input or on the output 
of the 74LS244. Check, trace and rectify. 
Using Tests 3 and 4, you can check 


each individual LED, and that no unwanted 


reflections appear. With Test 3, you can 


check for unwanted reflections in columns. 
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Listing 2 continued. 


FOR Y%=0 TO 7 


OUT CONTROLPORTS, 255 


OUT DATAPORT% ,2°~Y% 
GOSUB 2720 

OUT DATAPORT%,0 
NEXT Y% 

' 

GOSUB 2780 

GOSUB 2720 

RETURN 


FOR Y%=0 TO 7 
FOR X%=0 TO 7 


OUT DATAPORT%,2°Y% 
GOSUB 2720 

OUT DATAPORTS , 0 
GOSUB 2720 

NEXT X% 

NEXT Y% 

RETURN 


FOR X%=0O TO 7 


FOR Y%=0 TO 7 

OUT DATAPORT% ,2°~Y% 
GOSUB 2720 

OUT DATAPORT%, 0 
GOSUB 2720 

NEXT Y% 

NEXT X% 

RETURN 


' 
' 
' 


PRINT: PRINT 
PRINT" 
PRINT" 
PRINT 
INPUT" 
PRINT 
PRINT" 
PRINT 
PRINT" 


OUT DATAPORT%,2~Y% 
GOSUB 2720 

OUT DATAPORTS , 0 
GOSUB 2720 
RESPONSES=INKEY$ 


GOTO 2560 
RETURN 
' 


GOSUB 1820 
GOSUB 1960 
GOSUB 2120 
GOSUB 2270 
RETURN 


FOR C=1 TO 350 
NEXT C 
RETURN 


FOR X%=0 TO 7 


OUT DATAPORT% ,0 
NEXT X% 
RETURN 


KEY OFF 

COLOR 15,1 

CLS 

PRINT: PRINT: PRINT 
PRINT: PRINT: PRINT 
PRINT" 

PRINT 

PRINT" 

PRINT 

PRINT" 

PRINT 

PRINT" 

PRINT 

PRINT" 

LET NOUGHT%=0 


LET OE%=BASEADD%+2 
LET CR%=BASEADD%+3 
OUT CR%,128 
GOSUB 1680 


March 1993 Maplin Magazine 





OUT CONTROLPORTS, 2~ 


OUT CONTROLPORT? , 27 


OUT CONTROLPORT? , 27 


OUT CONTROLPORT? , 27 


SCROLLSPEED%=10 
BASEADD%=&H300 


LET DATAPORT%=BASEADD% 
LET CONTROLPORT%=BASEADD%+1 


Loop height of display 

Open all control lines for data 

Output binary weight ( horizontal line ) 
Delay 

Clear horizontal line 

Until done 


Clear display between tests! 
Delay 


Subroutine to test bit by bit across the screen 


IF SELECTION=5 THEN PRINT: PRINT" alt 
PRINT"Bit by bit across the screen" 


Loop height of display 

; Loop length of display 

X% : Open weighted control line 

: Bit by bit from top to bottom 
Hold bit on 
Turn bit off 
Hold bit off 
Until row completed 
Until all rows completed. 


Subroutine to test bit by bit down the screen 


IF SELECTION=5 THEN PRINT: PRINT" v4 
PRINT"Bit by bit down the screen" 


, Loop length of display 
' Select control line 
: Loop height of display 
; Turn on one bit 

-" Hold bit on 
! 
' 
i] 
t 


XS: 


Turn. bit. off 

Hold bit off 

Until last in column is done 
Unitl last row is done. 


Subroutine to interrogate bit 


PRINT"Interrogate LED on display" 


LED coordinates ( top left 
( bottom right 


LED Coordinates X,Y --> ",X%,Y% 
Flashing ";X%;",";Y¥% 


Hit RETURN for the menu" 
X% 


IF RESPONSES=CHR$(13) THEN GOTO 2630 


Subroutine to call tests 1 to 4 


Delay subroutine 
- Delay 
:" Return to main program 
Subroutine to clear the display 
a4 Loop length of display 
xe 2? Control port number 
=? zero that column 
' 
' 


Until done 
Return to main program 





Moving Message Display " 
Triangle Wave Demo" 


John Koushappas" 


(C) Copyright 1992 Maplin Electronics Plc." 


V2.0" 


:' Set the scroll / animation speed here 


:' Base Address pointer - set to suit 
:' All other ports reference this variable. 
Y Port A Data Port 
' Port B Control Port 

>* Port c Display Output Enable 

:' Control Register for initialising 8255 
' Initialise ports A, B, C as output ports 
' Clear the display screen before start. 





continued on page 12. | 


Listing 3. Triangle wave demonstration program. 





| Parallel Access 

| The single Moving Message Display Module 
| has a unique feature over the expandable 
| system. Because the column control lines are 

| simulated by direct connection to the 8255's 
| ‘B’ parallel port, parallel access is available 
| in addition to parallel load and direct 

_| addressing. Normally, the data is sent, a 

| byte at a time, to each column but here you 
| can also send data to any combination of 
_| rows instantaneously. You simply activate 

| more than one column control line via port B. 


| Ifyou see one, make a note of its co-ordinate 


so that you can test it continuously later. With 
Test 4 you can check for unwanted reflections 
in the rows. 

Using the Test 6 routine, you can now 


~ enter the co-ordinates of the good LED which 


produced the fault. If the fault is still present, 
i can now trace it, again working 


ckwards. 


| When you have run all the tests 
| individually and are sure each test is passed 
| correctly, run the composite test which runs 
| through all the tests and when this is passed 
| without any faults, the testing of the module 
— is complete. 


Demonstration 
Programs 


Triangle Wave Demo 
Listing 3 shows a program which runs 


_ through a simple 14-frame animation 
~ depicting a rolling triangle wave. This short 


program also shows just how easy general 
routines can be written for the display. The 
heart of the routine is the inner loop of lines 
1430 to 1520. This displays the following 8 
bytes from the current memory position, i.e, 
it is the display window. It just so happens 
in this example that the 14 frames of the 
animation are one byte apart, hence the 
unit increment in FRAME%. If you had 10 
individual frames, each of the full 8 bytes, 
then this line would be: 

FOR FRAMES% =1 TO 80 STEP 8 
This type of animation is thus similar to how 
a cinema projector works, by showing a 
frame at a time with a controlled pause 
between each frame. By running through the 
animation fast enough, you appear to get 
continuous movement. You wal see variations 
on this theme throughout the programming 
side of this project. 

Save this program as “TRIANGLE.BAS”. 


Message Demo 


In order to show the flexibility of the triangle 


wave demo, Listing 4 shows the changes you 


can type over the meee wave demo in 
| order to see an example of proper text being 


scrolled across the display. If you have not 
already done so, type in the 


— “TRIANGLE.BAS” program (Listing 3). Now 
_type over the lines of Listing 4. 


Save this demo as “MAPLIN.BAS”. 





The example of Listing 5 is a psychedelic 
demonstration of this. It lights alternate LEDs 
and then flashes them with their alternate 
neighbours. Don’t stare at this too long 
because it can make you dizzy! 


Save this program as “PARALLEL.BAS”. 


11 











___Ustiog3contued. 





1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1460 
1470 
1480 
1490 
1500 
1510 
1520 
1530 
1540 
1550 
1560 
1570 
1580 
1590 
1600 
1610 
1620 
1630 
1640 
1650 
1660 
1670 
1680 
1690 
1700 
1710 
1720 
1730 
1740 


1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1460 
1470 
1480 
1490 
1500 
1510 
1520 
1530 
1540 
1550 
1560 
1570 
1580 


OUT 
DIM 
FOR 
LET 


OE%,1 

ARRAY% (60) 
B%=0 TO 60 
ARRAY% (B%) =0 


NEXT B% 


DATA 1,2,4,8,16,32,64,128,64 
DATA 32,16,8,4,2,1,2,4,8,16 


DATA 32,64 
' 


' 
i] 


FOR 


B%=0 TO 20 


READ ARRAY%(B%) 
NEXT BS 


FOR 
FOR 
FOR 


OUT 


OUT 


OUT 


OUT 


B%=1 TO 20 
FRAME%=0 TO 13 
DISWINDOW%=0 TO 7 


CONTROLPORTS , INT (2° DISWINDOW$ ) ne 
DATAPORT% , ARRAY% (FRAME%+DISWINDOW%) : 


CONTROLPORT% , NOUGHT% 


DATAPORT% , NOUGHT% 


NEXT DISWINDOW% 
GOSUB 1630 


NEXT FRAME% 
NEXT BZ 
GOSUB 1680 
SCREEN 0 


KEY 
CLS 
END 


FOR 


ON 


Delay subroutine 


Z%=1 TO SCROLLSPEED% 


NEXT 2% 
RETURN 


FOR 
OUT 
OUT 


° 
- = = 


ot 
. 


eo ft 
e 


Subroutine 


X%=0 TO 7 
CONTROLPORTS , 2° X% 
DATAPORT% , 0 


NEXT X% 
RETURN 


Listing 3. Triangle wave 


ofr = = = 








Switch display on 

Create an array for the image 
Loop length of array 

Make sure array is clear 


Triangle Wave Data 


Loop length of triangle wave data 
Load array with triangle wave data 


Number of times to run through pattern 
Number of frames to the animation 
The diswindow is the part of pattern 
currently showing on the display. 

( DISWINDOW = Display Window ) 
Column of display 

' Run through next 8 bytes to 
:' the frame 

' Close the control line 

:' to save each byte 

Clear the Databus 
Until diswindow is refreshed 
Now slow the frame update down; 
too fast! 
Until we have run through the animation 
20 times! 
Clear the display screen before end 


it's 


Phew! 


Pause between each frame 


to clear the display 


Loop length of display 
Control line 

zero that column 

Until done 

Back to main program. 


KEY OFF 
COLOR 15,1 
CLS 
PRINT: PRINT: PRINT 
PRINT: PRINT: PRINT 
PRINT" Moving Message Display " 
PRINT 
PRINT" Moving Message Demo" 
PRINT 
PRINT" John Koushappas" 
PRINT 
PRINT" (C) Copyright 1992 Maplin Electronics Plc." 
PRINT 
PRINT" V1.0" 
LET NOUGHT%=0 
i] 
LET SCROLLSPEED%=100 ' Set the scroll / animation speed here 
' 
LET BASEADD%=&H300 :' Base Address pointer - set to suit 
:' All other ports reference this variable. 
LET DATAPORT%=BASEADD% :' Port A = Data Port 
LET CONTROLPORT%=BASEADD%+1 :' Port B = Control Port 
LET OE%=BASEADD%+2 :' Port C = Display Output Enable 
LET CR%=BASEADD%+3 :' Control Register for initialising 8255 
OUT CR%,128 :' Initialise ports A, B, C as output ports 
GOSUB 1690 :' Clear the display screen before start 
OUT OE%,1 :' Switch display on 
DIM ARRAY% (60) :' Create an array for the image 
FOR B%=0 TO 60 :' Loop length of array 
LET ARRAY% (B%) =0 :' Make sure array is clear 
NEXT B% 
DATA 0,0,0,0,;0,0;0;0;,0 :' blank screen to start with 
DATA 255,274(2;2929;9 ae | 
DATA 252,10,9,10,252,0 2) A 
DATA. 255,99 6,0 zs! Pp 
DATA 255,128,128,128,0 ee F 
DATA 129,255,129,0 2' I 
DATA 255,4,8,16,255,0 :' oN 
DATA -0,;0,0,0;0,0;0,0;0;0 :' blank screen to end 
FOR B%=0 TO 50 :' Loop length of message data 
READ, ARRAY% (BZ) ' Load array with message data 
NEXT B% 
FOR B%=1 TO 20 :' Number of times to run through pattern 
FOR FRAME%=0 TO 50 :' Number of frames to the animation 
FOR DISWINDOW%=0 TO 7 :' The diswindow is the part of pattern 
:' currently showing on the display. 
:' ( DISWINDOW = Display Window ) 
OUT CONTROLPORTS , INT (2~ DISWINDOW$) :' Column of display 
OUT DATAPORT% , ARRAY% (FRAME%+DISWINDOW%) :' Run through next 8 bytes to 
:' the frame 
OUT CONTROLPORT% , NOUGHT% :' Close the control line 
:' to save each byte 
OUT DATAPORT% , NOUGHT% :' Clear the Databus 
NEXT DISWINDOW% :' Until diswindow is refreshed 
GOSUB 1640 :' Now slow the frame update down; it's 
:' too fast! 
NEXT FRAME% :' Until we have run through the animation 
NEXT B% :' 20 times! ; 
GOSUB 1690 :' Clear the display screen before end 


Continued on page 13. 
Listing 4. Moving Message demonstration program. 
oo  . 


Forlrckkcs 


menu shell 





barely get two letters on the display a 
time. The facilities provided on th 
_ message display module inc 
logic, isplay memory, and daisy-chained 
buffered outputs as standard. These buffered 
outputs are used as part of the expansion 
capabilities of the moving message display 






This last demo is for Sir bok a. 





Menu : : 

The last listing is a menu program which 
joins all the programs together. An additional 
program line in all of the programs, added 


fore the END statement, will make this 
cic 

LOAD’”MENU”,R- 

END 
When in GWBASIC, LOAD’ MENU”,R is also 
the command fo start the whole thing off. 


just 





























| : Mov; et Meee | | | . | / 


Display System _ 
Controller Board/ | 


Expansion 






make for legible messages because 






movin 


system. / 
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1000 
L010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1460 
1470 
1480 
1490 
1500 
1510 
1520 





1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 



















SCREEN 0 
KEY ON 
CLS 

END 

' 


:' Phew! 


: Delay subroutine 


FOR Z%=1 TO SCROLLSPEED% 


NEXT 2% 
RETURN 
' 


FOR X%=0 TO 7 

OUT CONTROLPORTS , 2~X% 
OUT DATAPORTS , 0 

NEXT X% 

RETURN 


KEY OFF 

COLOR 15,21 

CLS 

PRINT: PRINT: PRINT 
PRINT: PRINT: PRINT 
PRINT" 

PRINT 

PRINT” 

PRINT 

‘PRINT" 

PRINT 

PRINT" 

PRINT 

PRINT" 

LET NOUGHT%=0 

' 


SCROLLSPEED%=1000 
BASEADD%=&H3 00 
LET 


LET 
LET 


DATAPORT%=BASEADD% 


OE%=BASEADD$+2 
LET CR%=BASEADD$+3 
OUT CR%,128 

GOSUB 1450 

OUT OE%,1 

FOR F%=1 TO 30 

OUT CONTROLPORTS , &H55 
OUT DATAPORTS , &H55 
GOSUB 1400 

GOSUB 1450 

OUT CONTROLPORTS, &HAA 
OUT DATAPORTS, &HAA 
GOSUB 1400 

GOSUB 1450 

NEXT F% 

CLS 

END 


CONTROLPORT%=BASEADD%+1 


:' Pause between each frame 


Subroutine to clear the display 


Loop length of display 
Control line 

zero that column 

Until done 

Back to main program. 


Moving Message Display " 
Parallel Access Demo" 
John Koushappas" 
(C) Copyright 1992 Maplin Electronics Plc." 


Viso"™ 


f 


:' Set the scroll / animation speed here 


- Base Address pointer - set to suit 

All other ports reference this variable. 
Port A Data Port 

Port B Control Port 

Port C Display Output Enable 

Control Register for initialising 8255 
Initialise ports A, B, C as output ports 
Clear the display screen before start 
Switch display on 

Number of cycles 

Alternate column parallel access odds 
alternate LEDs 

Delay 

Clear display between screens 

Alternate column parallel access evens 
Alternate LEDs 

Delay 

Clear display between screens. 


ee 2 ee ef e@ @©8 0 08 #8 08 828 ef ce eo ee 
- - =e = es es ses we wo ewe wm we sew wo ow 


:' Phew! 


' Delay subroutine 


FOR Z%=1 TO SCROLLSPEED% 


NEXT 2% 
RETURN 


: Subroutine 


' 


OUT 
OUT 
OUT 
OUT 
OUT 
RETURN 


DATAPORT% , NOUGHT% 
CONTROLPORTS , 255 
CONTROLPORT% , 63 


KEY OFF 

COLOR 15,1 

CLS 

PRINT: PRINT: PRINT 
PRINT: PRINT: PRINT 
PRINT" 

PRINT 

PRINT" 

PRINT 

PRINT" 

PRINT 

PRINT" 

PRINT 

PRINT" 

LET NOUGHT%=0 


LET SCROLLSPEED%=500 


OUT CONTROLPORTS , 24 


CONTROLPORT% , NOUGHT% =* 


CONTROLPORT% , NOUGHT% pet 


:' Pause between each frame 


to clear the display 


Close all control lines 
:' Zero the dataport 
:' Zero all LEDs 


Close the control lines to save. 
:' Back to main program. 






























Moving Message Display " 


Parallel Access Demo 2" 
John Koushappas" 
(C) Copyright 1992 Maplin Electronics Plc." 


Vi,0" 


:' Set the scroll / animation speed here 


Middle two columns 
Middle two LEDs 


i] 
LET BASEADD%=&H300 :' Base Address pointer - set to suit 
:' All other ports reference this variable. 

LET DATAPORT%=BASEADD% :' Port A = Data Port 
LET CONTROLPORT%=BASEADD%+1 ' Port B = Control Port 
LET OE%=BASEADD%+2 ' port C = Display Output Enable 
LET CR%*=BASEADD%+3 ' Control Register for initialising 8255 
OUT CR%,128 :' Initialise ports A, B, C as output ports 
GOSUB 1560 :' Clear the display screen before start 
OUT OE%,1 :' Switch display on 
FOR F%=1 TO 30 :' Number of cycles 

' 

' 

i] 


OUT DATAPORTS , 24 
GOSUB 1510 


Delay . ss 


Continued on page 14. 


| in addiien there are three ee els. 
| construction to the mo 
system. In the first part of f ne series, we dealt — 


| . » the firs of these: : 


a Ac or more MMDMs, 2 i 










7 oe 
: dive lines in blocks of 16 lines per 
| i controller ne must be daisy-chainable - 


_as per the moving message display module, 








Two — Se l y aster ¢ ye 


oo. ' : th eS copper fckce | is fo a 







ak down, or decode, the 8-bit port 


ignated as the control port into its 256 





These 16 lines then feed two moving 
ge display modules. At the same time, 






thus providing a natural, proportional 





- expansion cece ae as discussed in the | 
first part of the series. | 


Variations on a Theme 
This article describes the design and 
construction of the implementation of the 
controller board. There are three variations 
of the Controller Board which allow for 
daisy-chaining, ¢ as well as component 
minimisation. These three variations are as _ 








| follows: 
| Controller Beard l- 


Master Controller 

Even subsequent controller boards — 
Slave Controller (Even) 

Odd subsequent controller boards - 
Slave Controller (Odd) 














ving r essage display 














Base System 





a 












Listin ntinued. se lv 
sting 6 continued. pot) is . in Figure 3, while 

i nibble port decoder (i.e., bit 

GOSUB 1560 :' clear display next parallel access 1 Cf: 

OUT CONTROLPORTS , 36 :' Columns 3 and a cont peel ve ie 

OUT DATAPORT% , 36 :' LEDS 3 and 6  . . 

GOSUB 1510 :' Delay 

GOSUB 1560 :' clear display next parallel access 

OUT CONTROLPORTS , 66 :' Columns 2 and 

OUT DATAPORT% , 66 :' LEDS 2 and 7 

GOSUB 1510 :' Delay 

GOSUB 1560 :' clear display next parallel access 

OUT CONTROLPORT%,129 :' Columns 1 and 

OUT DATAPORT%,129 :' LEDs 1 and 8 

GOSUB 1510 :' Delay 

GOSUB 1560° :' clear display next parallel access 

GOSUB 1510 :' delay 

GOSUB 1510 :' delay 

GOSUB 1510 :' delay 

NEXT F% 

CLS 

END :' Phew! 


- control port, bits 0 103 
con a via connecto r PL30 


suppl a low. output on of the 6 outp 
/ ith the rest of th sue 1 (refe 
| to Table a he is one vhat the mov 
message display module requires, except e 
| outputs have be inverted. For this cep h 
| two 7ALS240 octal inverters (IC1, IC2) have 
~ been employed. The outputs from these two 
devices now provide active high column — 
selection (see Table 4), which is how the 
latches are made transparent on the Moving 
Message Display Module (refer to Part 1). 
Referring to Figure 3 again, there is an 
active low enable (E) input to the decoder. 
This has the effect of disabling the outputs of 
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: Delay subroutine 


FOR Z%=1 TO SCROLLSPEED% :' Pause between each frame 

NEXT 2% 

RETURN 

! Subroutine to clear the display 

' 

OUT CONTROLPORTS , NOUGHT% ' Close all control lines 

OUT DATAPORT% , NOUGHT% :' Zero the dataport 

OUT CONTROLPORT? , 255 :' Zero all LEDs 

OUT CONTROLPORT% , NOUGHT% ' Close the control lines to save. 
RETURN ' Back to main program. 


KEY OFF 

COLOR 15,7 

CLS 

PRINT 

PRINT" Moving Message Display Module" 
PRINT 

PRINT" Program Selection Menu" 
PRINT 

PRINT" John Koushappas" 
PRINT 

PRINT" (C) Copyright 1992 Maplin Electronics Plc." 
PRINT: PRINT: PRINT: PRINT: PRINT 

PRINT" . Diagnose" 

PRINT" . Triangle Wave Demo" 

PRINT" . Maplin Demo" 

PRINT" . Parallel Access Demo" 

PRINT" . Star Trek Lights Demo" 

PRINT: PRINT: INPUT" Choose...",A% 

IF A%=1 THEN LOAD"DIAGNOSE.BAS",R 

IF A%=2 THEN LOAD"TRIANGLE.BAS",R 

IF A%=3 THEN LOAD"MAPLIN.BAS",R 

IF A%=4 THEN LOAD"PARALLEL.BAS",R 

IF A%=5 THEN LOAD"STARTREK.BAS",R 


indicates don! t ai Co. the 
column control ape will all go low when 
E is taken high (reter to last line of Table 4). 


This control signal is generated oh the upper , 
nibble decoder. : 


Upper Nibble Decoder 

The circuit of the upper nibble decoder, 
shown in Figure 4, can be used for either 
of two functions. The first is the Master 
Controller, which is the first pont board 
in the expandable system, and the second is 
the Slave Controller, which is ued as all sub- 
sequent controller boards in an e ree do 


system. There are two co : the rely 
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by Douglas Clarkson 


he term ‘laser’ is used so often 

nowadays that there is a risk that the 

unique nature of ‘laser’ radiation is 
not appreciated. The word ‘LASER’ is an 
acronym for ‘Light Amplification by 
Stimulated Emission of Radiation’. While, 
strictly speaking, lasers should relate to 
optical (visible) radiation, the term is also 
used to describe X-Ray lasers and lasers 
which generate infrared wavelengths. 

Where the term ‘radiation’ is used this 
means electromagnetic radiation. While 
this type of radiation varies from ultra short 
wavelength/high energy gamma rays to 
very long wavelength/low energy radio 
waves, practical applications mostly use a 
narrow band of wavelengths between about 
20nm to 10,000nm (X-ray to infra-red). 

A range of technologies have been — 
adapted to generate laser radiations within 
this band. Where lasers make use of gases 
or even liquids, they are almost always 
bulky, require a great deal of power and 
are expensive. Solid state lasers such as 
Nd:YAG are finding increasing application, 
but such lasing materials are expensive 
and need elaborate and expensive optical 
structures built round them. Diode lasers 
have found particular application in many 
technologies due to their highly compact 
nature, low power consumption and low- 
cost. Increasingly, therefore it will be laser 
diodes which will provide the lasers of 
tomorrow. 


Gharactericnce of Laser 
Radiation 


Atoms and molecules in the various 
conditions of gas, liquid or solid can exist 
in various so called energy levels. In the 
example of the He-Ne (Helium-Neon) laser, 
for instance, Figure 1 shows the energy 
levels at which atoms may exist. These 
levels of energy are in fact determined 
by the various orbits which electrons may 
occupy. Where two atoms collide, one 
atom may absorb energy and ‘promote’ an 
electron to a higher orbit. The atom is said 
to be in an excited state. On the law of 
averages, however, the atom will release its 
energy within a short timescale. This form 
of emission is termed spontaneous 
emission. The ‘decay’ of energy is deter- 
mined by the conditions within each atom. 
The energy ‘lost’ by the atom settling 
down to a lower energy level is changed 
into a photon of electromagnetic radiation. 
In the case of the HeNe example, one of 
the major lines emitted is a green line of 
632-8nm. This photon, however, can 
induce stimulated emission of another 
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Figure 1. Energy levels with indicated line of main transition. 


atom which is in an excited state when it 
‘interacts’ with it. This action of simulated 
emission is shown in Figure 2. In turn the 
photon thus released can induce other like 


STIMULATED EMISSION 


Before 


—-—-+Cy—-- 


Two identical 
photons 


Figure 2. Process of stimulated emission 
re a photon induces an excited 
_ atom/ion/molecule to release a similar 
photon. 








photons to be emitted. This general principle 
applies to all lasing systems. 

The photons thus released are alike by 
energy (wavelength), direction and phase 
(coherence). In many respects the ‘stimulated’ 
photons can be thought of as ‘cloned’ 
photons of the original. Where a single 
transition energy is utilised, the output, if in 
the optical spectrum, will be a ‘pure’ single 
colour. 

It is not enough, however, to merely 
excite atoms and hope that pencil like laser 
beams are produced. Where, in the ionised 
gas example, there will be stimulated 
emission taking place, the output light is not 
contained within a finite optical path. The 
laser system requires an optical resonator 
device — in general terms, as that shown in 


Figure 3 where at one end of the resonator 


a totally reflecting mirror reflects all incident 
radiation, and at the other end reflection 
does also take place, but a portion of the 
beam is transmitted. 

Where a photon is emitted in the 
parallel direction between the reflecting 
mirrors, it can induce other photons to be 
emitted in the same direction. These photons 
are reflected from the mirrors and provided 
atoms can be excited at a sufficient rate a 
stable lasing beam will be established. 

The faces of the laser diode are ‘cleaved’ 
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Figure 3. Diagram of simple optical resonator. One face is normally totally reflecting 


Resonating radiation 


Totally reflecting 
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ile radiation can ‘leak’ out of the other face. 


to provide naturally reflecting faces. One 
face is usually made totally reflecting by the 
addition of an appropriate reflecting layer. 
Thus one of the key elements of a laser 
structure can be implemented simply in 
device fabrication. 

The output beam ‘leaks’ out through the 
partially reflecting mirror. If a ‘slice’ is taken 
across the output beam at any point, then 
the photons will have the same phase. The 
distance over which the beam maintains the 
same phase, however, may only be several 
millimetres. Laser diodes can be specifically 
constructed to have long coherence paths 
for specific applications. 

In relation to laser diodes, the key 
attributes of such a system relate to the 
energy of the level transition, the spread 
in energies around this and the degree of 
divergence of the output beam. Aspects of 
energy transitions relate to the energy levels 
within the laser diode structures. This is 
largely determined by the dictates of 
quantum theory. 


Laser Diode Structures 


In many respects, Light Emitting Diodes 
(LEDs) are an indication of the energy 

level transitions within simple semiconductor 
junctions. Figure 4 shows how current 
flowing across a simple P-N junction results 
in electrons falling from the conduction 
band down to the valence band. The energy 
released in this process is output as a 
photon of radiation. 

In order to utilise such an effect for a 
laser function, the area around the junction 
needs to be made into an optical resonator, 
and the semiconductor material is required 
to be heavily doped to create an inverted 
population of excited states. 

Homojunction lasers are made by P 
and N doping of the same semiconductor. 
While the first laser diodes were of this 
simple homojunction type, the commonest 
types today use sandwiches of material 
such as doped GaAs and GaAlAs. Single- 
heterojunction diode lasers are made by 
fusing two layers of different semiconductor 
material together. Such single types, 
however, are not efficient and are not ideal 
for continuous or high duty cycle operation. 

Figure 5 shows a simple structure using 
layers of P and N doped layers of GaAs. 
The upper layer of P GaAs is heavily 
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doped to allow good current conduction. 
This sandwich confines the electrons and 
holes to a narrow junction between the P 
and N GaAs, and helps improve the laser 
gain of the device. In this configuration, the 
laser radiation is confined to the full extent 
of the junction. 

Subsequent developments allowed the 


Junction 
p—Type 
Semiconductor 


io 


area of laser action to be confined to a 
localised strip of junction using gain-guided 
or index guided techniques. In the gain 
guided laser, a so-called double-hetero- 
junction is used where the current carriers 
are confined to the middle ‘sandwich’. This 
ensures that the photons released are 
initially confined to this small volume. This 
zone of confinement is a function, however, 
of the current passing through the device, 
so that at higher power levels the zone 
increases in size and the output beam 
changes in shape accordingly. Larger 
output powers up to 1W can be achieved 
by increasing the guide width up to 100 
microns. 

More recent technology has tended to 
utilise what are described as ‘index guided’ 
techniques, where a specific layer with a 
‘groove’ or trough is established next to the 
lasing junction. The refractive index of this 
groove is higher than that of the 
surrounding material to encourage photons 
fo remain within the waveguide groove. 


n—Type 
Semiconductor _—sSF 


Recombination of 
holes and electrons 
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Figure 5. Simple structure of P and N doped layers of GaAs where the upper P GaAs 


layer is heavily doped to allow good ohmic contact. 
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Waveguide 


Figure 6. Structure of index guide fibre 
where light is contained within an 
optically guided groove in the diode. 


Quantum well 
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InGaAsp and 
InGaAs in 
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Figure 7. Diagram of strained layer 
multiple quantum well structure where, 
in this example, thin layers of InGaAsP 
and InGaAs form the active layer of the 
device. 


Such a device is shown in Figure 6. 

The catchily-titled ‘strainedlayer multiple 
quantum well structures’ have been 
developed as the active layer of a range 
of laser diodes. Figure 7 shows the layering 
of very thin strips of InGaAsP and InGaAs 
within a long wavelength diode laser. The 
layers within the structure do not behave as 
if they were part of a large crystal structure. 
The efficiencies of such quantum well 
structures can be surprisingly high. 


Designer Diodes 


Within semiconductor materials, the key 
factor which determines the bandgap 
energy is the separation of atoms in the 
lattice structure. In the case of ‘pure’ GaAs 
or ‘pure’ InAs, the respective bandgap 
energies are roughly 1-4 and 0-4eV 
(electron volts), and the corresponding 
photon wavelengths would be about 
O-86um and 3-2um. If, however, starting 
with ‘pure’ InAs, the percentage of In is 
decreased and that of Gallium is corres- 
pondingly increased, then the band 
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gap energy is correspondingly increased. 
This has to do with the increased potential 
energy of electrons above the base energy 
level of the atoms in the lattice. In this 
regard, Gallium has a smaller atomic 
radius, but has bonding properties identical 
to that of Indium. Thus, within this set of end 
points of chemical composition, there is as 
it were a potential continuum of wavelengths 
possible. 

Another transition series exists in the 
case of InP and InAs where the mix of P 
and As in the compound varies between 
the limits of O to 100%. Table 1 shows the 
details of the sets of elements in groups Illa 
and Va of the periodic table, indicating the 
elements with similar bonding characteristics. 

Table 2 summarises the range of semi- 
conductor materials which can be created 
by changing the relative mixes of elements 
from groups Illa and Va. 

The energy of the transition between the 
valence band and the conduction band is a 
function of the materials used to dope the 
semiconductor material. There is a 
significant demand, for example, for diodes 
fo function at the 1-3um and 1-5um 
‘telecommunication windows’, as they are 
known, which arise due to the specific 
characteristics of optical fibres. 


Mode Selection and 
Frequency Stability 

The basic laser diode has two reflectors 
which form part of a Fabry-Perot Cavity. 
Many sets of standing waves, however, can 
terminate at the end faces of the resonator. 
In a typical laser diode these are about 
O-5nm apart and, potentially, a number of 
these can be selected over a total wave- 
length range of about 50nm. The actual 


Group Illa 
Boron (B) 
Aluminium (Al) 


Group Va 
Nitrogen (N) 
Silicon (Si) 
Arsenic (Ar) 
Tin (Sb) 
Lead (Pb) 


Gallium (Ga) 
Indium (In) 


Thallium (Tl) 





Table 1. Families of elements in Groups 
Illa and Va of the periodic table. 








Short Short 






Composition | End-point 









Note: value within s 
is not fully achieved. 







Intermediate | Long 
Wavelength | Wavelength | Composition 


qaure brackets represents an end-point wavelength which 


mode which the device will resonate at, 
will be the one which attracts highest optical 
amplification. This, in turn, is determined 

by the precise dimensions of the device 
and the composition of the active layer. 

Changes in temperature will result in 
a general wavelength change due to the 
change in refractive index of the active zone 
of the diode. Where a significant degree 
of drift is present, this can cause the device 
to ‘hop’ into a mode which has higher optical 
gain. 

The effect of change of wavelength with 
temperature is a basic function of the semi- 
conductor device and cannot be overcome 
by design changes. 

Fluctuations in temperature can cause 
both gradual wavelength drift and also 
‘mode hop’ where the diode laser resonates 
at a slightly altered frequency. Such changes 
in wavelength are highly undesirable in 
telecommunications applications where 
signal losses in fibres and amplifying stages 
can significantly degrade performance. 

Some applications demand both a high 
stability of wavelength and also narrow line 
spread of the set wavelength. The design 
of the resonant cavity of a laser diode can 
improve the selectivity of the resonant 
mode. In the distributed feedback laser, a 
grating pattern corresponding to a specific 
wavelength is deposited in the active layer 
structure of the diode channel. This 
technique can produce spectral line widths 
of the order of 2OMbz. It can be replicated, 
but with less complexity in fabrication, by 
use of the Distributed-Bragg reflection laser, 
where the grating element is external to the 
current carrying element of the laser diode. 

These two types of feedback laser 
function essentially at a fixed wavelength, 
since the spacing of the grating and the - 
angle of the incident radiation are fixed. 
The external cavity laser, however, uses a 
separate grating with a focusing lens. The 
grating can be rotated in order to vary the 
angle of incidence of the laser beam to the 
grating. 

Using DFB and DBR techniques, devices 
have been produced with bandwidth below 
2MHz across a range of wavelengths of 
6nm and 145kHz across a wavelength 
range of 145kHz. 

The level of drive circuit has a slight 





Long 
Wavelength | Wavelength 
Composition | End-point 























Table 2. Outline of five major ‘families’ of semiconductor devices which are used to 


produce laser diodes. 
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Figure 8. Lens triplet system for 
producing a parallel beam from 
divergent diode laser output. 


influence on the wavelength of the output 
radiation. An effect in the order of an 
increase of 0-025nm per mA of current is 
typical for GaAlAs laser diodes. The effect 


of temperature, however, is more significant — 


and the output wavelength typically 
increases by about 0-3nm per degree 
Centigrade. Where stability of the wave- 
length is critical, thermoelectric coolers 

are used to maintain the diode temperature 
within narrow limits. 


Beam Characteristics 


The strip of the diode actually generating 
the output can be as small as 0-1 by Sum 
wide. The laser radiates out in an elliptical 
cone with a half angle typically between 

12 to 30 degrees. This contrasts significantly 
with the extremely low divergence of, for 
example, a He-Ne laser. The beam of the 
He-Ne laser will also be more uniform than 
that of the laser diode. 

Astigmatism also occurs in laser diodes, 
where the rays, when focused, are not 
brought to a single focus. This level of astig- 
matism can be described as the ‘spread’ 
over which rays are focused. This can be 
in the region of 1Oum. 

Where such laser diodes are required 
to be used in demanding applications, 
the quality of the output beam has to be 
improved using external correcting lenses. 
One option is to use a triplet of lenses as 
shown in Figure 8 to produce a parallel 
beam from the initial diverging beam. 


Drive Characteristics 
One of the very great advantages of the 
laser diode is that the output laser signal 
can be directly modulated by varying the 
drive signal. This is of direct relevance in, 
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for example, telecommunications 
applications, where electrical signals 

are used to directly modulate diode laser 
outputs. Figure 9 shows the typical drive 
characteristics of a GaAlAs diode in the 
medium to low power class. The device is 
functioning very much like a normal signal 
diode. | 

The curve indicates that there is a 
threshold voltage above which laser output 
is observed. Most laser diode drive circuits 
control output by the means of adjusting the 
forward current since this is more easy to 
control. 

Figure 10 shows the modulated signal 
characteristics of a typical laser diode. 
There is an initial delay in rise of light 
output with times varying between O-1ns 
and Ins. The relaxation oscillations are 
caused by the initial rapid increase in the 
population of the higher energy levels. 
Present data rates using state-of-the-art 
laser diodes are in the tens of GHz. 

The lattice structure within a laser diode, 
particularly the active region, is very 
sensitive to surges in current drive levels 
which can cause local heating and 
degradation. Great care usually has to be 
taken to ensure that power supplies do not 
deliver current spikes to such devices. 

Laser diodes are surprisingly efficient 
devices. Typical efficiencies range from 
10% to 35% in commercial devices and 
up to 60% in laboratory systems. (Could 
these be the street lamps of the future?) 


Applications 


There is no doubt that one key application 
of laser diodes is in communications 








systems. However, the criterion here for 
such use relates to reliability and stability. 

Diode lasers are of course extensively 
used in Compact Disk technology. Existing 
AlGaAs types operate typically in the 
region of 78Onm to 830nm, i.e. in the non- 
visible infra-red region. A range of complex 
optics is used (see Figure 11) to focus the 
laser beam onto the media surface. The 
spot size generated is inversely proportional 
to the wavelength of light used. This means 
that, in terms of the recording density of the 
data in two dimensions, the term is inversely 
proportional to the square of the wavelength. 
At the same time, the reading speed is 
inversely proportional to the wavelength. 

While shorter wavelength laser diodes 
operating at around 670nm are available, 
and could provide around a 50% 
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Figure 9. Drive characteristics of low 
power GaAlAs laser diode 
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Figure 10. Signal drive characteristics of a typical laser diode. 
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Figure 11. Typical optics required to create focused spot from divergent laser diode 
output in CD applications. 
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Figure 13. Sensitivity of the human eye as a function of wavelength. The eye is 
significantly more sensitive to radiation at 633nm (He-Ne) than 670nm (typical laser 
diode output). 
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Figure 12. Diagram of use of laser 
diodes to ‘pump’ active solid state laser 
material such as Ti:Sapphire 


improvement in data read/write density, 
this level of improvement is not considered 
of major significance. There is marked 
interest, however, in developing blue light 
laser diodes. Researchers at 3M (St. Paul, 
MN) have demonstrated a device based on 
elements in groups Il and VI of the periodic 
table, which produces blue light at 502nm 
at room temperature. The quantum well 
structure, based on thin layers of CdZnSe 
sandwiched between ZnSe confinement 
layers and ZnSSe cladding layers, is 
currently undergoing further development 
in order to improve ohmic contacts to the 
device. 

While current interest relates to the 
reading data using such laser diodes, there 
is considerable scope for laser diodes to be 
used in WORM (Write Once/Read Many) 
technology. 7 

Diode lasers are being increasingly used 
as pumps for other laser systems. The use 
of laser diodes at 808nm to pump Nd:YAG 
allows such lasers to be significantly more 
compact compared to Xenon flashlam 
excitation systems. This should lead to both 
cheaper and more reliable Nd:YAG systems. 
Figure 12 shows how a laser diode array 
can be interfaced to an ‘active’ laser media 
in order to initiate laser transitions in the 
materials such as Ti:Sapphire. 

Red laser diodes, delivering output at 
670nm, are commonly used as pointers. 
Prices are in the region of £100.00 for self: 
contained units. Such units, however, do not 
appear as bright, mW for mW, as He-Ne 
lasers which lase at around 632nm. This 
is because the eye is much less sensitive at 
the wavelength of 670nm compared with 
632nm, as indicated in Figure 13. One 
supplier in the UK of such devices is Ealing 
Electro Optics ple of Watford. 

Laser diodes are also used in an 
extensive range of surveying and distance 
ranging equipment. In summary, the 1990s 
will certainly extend the range of applications 
for laser diodes and almost certainly will 
make more costeffective the use of a broad 
range of lasers in the future. 
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Three exciting projects for you to build 


Don’t miss out! These projects have been previously featured in 
‘Electronics — The Maplin Magazine’, but are not in the 1993 Maplin Catalogue. 
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Temperature Controlled 
Soldering Iron Station 


a considerable saving over a 


PROJECT | 
RATING | 





This clever unit simulates the correct telephone 
ringing pulses for UK or USA systems, or can 
produce your own ‘designer’ ring. It can ring 

a normal telephone, plugged into the unit, or 
an optional internal bleeper. As it can be easily 
cued and stops ringing when the telephone is 
‘answered, it is ideal for amateur dramatics, 
plays, films, sound effects, telephone testing 

or just for laughs, playing tricks on your friends 
or workmates. Note: Under no circumstances 
should this unit be connected to a public 
telephone network socket. 


For Optional Parts, not in kit, see Issue 61, page 35. 
LT19V (AutoRing) £14-95 





This extremely practical project can 

control a suitable 2 4V iron (included) comparable off-the-shelf unit. 

over the range 70°C to 450°C making _For Optional Parts, not in kit, see Issue 59, 

it ideal for precision soldering, thermal page 14. ss 

fault finding and pyro-graphic art. — LT13P (Soldering St 
This kit offersthe home constructor  £59-95[D) 
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Programmed by three binary-coded 
decimal (BCD) switches, this crystal : 
controlled unit can produce pulsewidths | 
of lus to 999ms with an accuracy of 1%. | 
Output voltages are TTL compatible or 
variable by means of a front panel 
control. The unit is ideal for oscilloscope 
calibration, timing, development work  . 
and for providing general test signals. 

For Optional Parts, not in kit, see Issue 61, LT20W (Programmable Pulse 


page 13. Generator) £22-95 
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4psetotiss The positive force in electronics 


CREDIT CARD HOTLINE 0702 554161. Mail Order to; P.O. Box 3, Rayleigh, Essex, SS6 SLR. 
March 1993 Maplin Magazine 23 





n audio frequency (AF) oscillator is 
an essential piece of test apparatus for 
the construction and servicing of 
audio products, such as Hi-Fi, PA and disco 
equipment. Because of the very low distor- 
tion sine wave output from this oscillator, it 
is suitable for use with even the most sophist- 
icated Hi-Fi equipment. In conjunction with 
an oscilloscope, ‘nasties’ such as crossover 
distortion (incorrectly biased amplifier out- 
put stage), intermodulation by hum (power 
supply smoothing capacitors suspect) and 
the effects of clipping (overdriving) can all be 
investigated. This essential piece of test 
equipment can also be switched to produce 
square waves; these, being rich in harmon- 
ics, are useful for evaluating the frequency 
response and phase shift characteristics 
of an amplifier. The many uses of a signal 
generator and oscilloscope for servicing or 
design work are beyond the scope (no pun 
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Text by Martin Pipe 


FEATURES 

* Economical Sine and Square 
Wave Generation over the 
Audio Frequency Range 
3 Frequency Ranges 
Low Distortion 
Single 9V DC Power 
Requirement 


Precision Attenuator 


APPLICATIONS 

x ‘Testing and Designing 
Low-frequency Circuits 

* Setting up Audio Systems 

* Producing Test Tapes 

* Scientific Experiments 











i 
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intended) of this article, but many books and 
magazine articles cover the subject well. 
For example, ‘Electronics’ issues 34 
(October/November 1989) to 37 (April/May 
1990) contain an excellent series by John 
Woodgate, “Measuring Distortion in the 
Home Workshop”, which will be a good 
source of further reading material. 

The unit may be used to make test tapes 
for the alignment or evaluation of tape 
recorders. In conjunction with a suitable 
amplifier, this unit could also be used to drive 
various transducers; this may be of benefit 
in certain types of scientific experiment — 
physics, structural engineering and so on. 


Circuit Description 


The operational amplifier, IC1, is at the heart 
of a standard Wien bridge oscillator, shown 
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Figure 1. AF Signal Generator circuit diagram. 


in the circuit diagram of Figure 1. The fre- 
quency of the oscillator is dependent upon 
the capacitors selected by the range switch 
S4a/b and by the position of the dual poten- 
tiometer RV1a/b, which gives a reasonably 
linear scale. A negative-temperature coeffi- 
cient (NTC) thermistor, R4, in the feedback 
loop of IC1 maintains a constant output 
signal amplitude over the frequency ranges. 
One of the conditions of oscillation (the 
‘Barkhausen’ criteria) is that the overall loop 
gain is 1 (OdB). Due to the insertion losses 
of the feedback filter, the output has a third 
of the amplitude of the signal applied to the 
filter’s input, at the desired frequency. As a 
result, the Op-amp must have a gain of 3 to 
compensate for this. But things are seldom 
as easy as this, as changes in temperature 
significantly cause the circuit’s component 
values to change disproportionately to each 
other. In addition, the Op-amp itself may 
behave differently at the different frequencies 
across which the oscillator is expected to 
operate. This is why gain stabilisation — in 
this case, provided by R4, is required. R4, a 
thermistor which has a fairly long thermal 
time-constant, is heated by the oscillator’s 
mean power output level, and at the desired 
output level (i.e. when the Op-amp’s gain is 
3), nasa resistance value double that of R2. 


Prototype Specification As a result, the overall loop gain is main- 


tained at unity. If the output’s amplitude 
Frequency Range: 17:5Hz to 22-8kHz in 3 ranges rises, the temperature of R4 will rise corres- 


Sine Wave Distortion (1kHz, maximum output): <0-05% pondingly; its resistance will therefore fall 
Sine Wave Distortion (1kHz, ?/; maximum output): <0-042% reducing the gain, and thus maintaining the 
output level. The converse applies if the out- 
put’s amplitude starts decreasing. 

Also shown in Figure 1 are TR1 and TR2 
Square Wave Output: 2V pk-to-pk which, in conjunction with associated com- 


Off-load Current Consumption: 8mA maximum ponents, form a Schmitt trigger; the function 
of this circuit is to convert the sine wave from 
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The assembled PCB. 


Attenuator: 3 ranges; continuously variable 
Sine Wave Output: AV pk-to-pk 














Srey 


Figure 2. PCB legend and track. 


IC1 into a square wave; the preset resistor 
RV1 allows adjustment to optimise the 
mark/space ratio to 1:1 (50% duty cycle). 

Switch S2a/b/c selects between sine or 
square wave output; to extend the life of the 
optional internal battery, the Schmitt trigger 
circuit is disconnected from the power sup- 
ply when the sine wave mode is selected. 

The output, from either the oscillator or 
Schmitt trigger, is then fed to an attenuation 
network; switch S3 and resistors R6 to R12 
determine the output level range (10mV, 
100mV or 1V), while VR2 allows fine adjust- 
ment over the selected range. 


PCB Construction 


Population of the PCB is fairly straightfor- 
ward; begin construction with the smallest 
components (i.e. resistors) first, working up 
in size to the largest. The track layout and 
component legend are reproduced in Figure 
2. When installing the RA53 thermistor, R4, 
locate it within the space shown on the board 
legend. Under no circumstances must the 
glass envelope of the thermistor protrude 
-over the edge of the PCB, or it could be 
damaged. If the PCB is fitted into the re- 
commended optional box, it is important to 
ensure that the end of the thermistor is at 
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least 6mm from the edge of the board. If this 
is not done, the thermistor’s vacuum seal 
may be broken off by the PCB mounting 
guides (located in the centre of each case 
section) that will accept the finished board. 

Note that the two electrolytic capacitors, 
Cl and C2, are polarised devices and must 
be correctly installed; the negative (—) lead of 
the capacitor must be furthest away from the 
positive (+) symbol printed on the- PCB 
legend. In addition, the leads of each elec- 
trolytic capacitor will require preforming. 
The notch on the IC socket should be 
aligned with the notch of the legend; IC1 
should be installed after all the wiring has 
been completed. The double-sided PCB pins 
are inserted from the track side of the PCB; 
please note that a pin is not supplied in the 
kit for position 21, as it is not required. 


Mechanical Assembly 


If you intend to use the optional box, drill the 
hole in the back panel for the power socket, 
referring to Figure 3. If you are using the 
signal generator with a 9V battery (PP6 
recommended), pillars mounted in the top 
and bottom of the case will need to be 
removed. Carefully remove either the top left 
(or bottom right) mounting post from each 
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half of the case, as viewed from the inside. 
This can be achieved with a pair of wire cut- 
ters. rim the shafts of the potentiometers 
and switches VRla/b, VR2, SW3 and SW4 
to 9mm, as shown in Figure 4. Install all 
switches, potentiometers and the BNC 
socket onto the front panel; the switches 
SW1, SW2 and BNC socket can be locked 
into position — the lock-nuts of the remain- 
ing controls should be ‘semi-tightened’ so 
that they can be repositioned if required. 
‘Temporarily fit the knobs of these controls 
(VRI, VR2, SW3 and SW4), and align the 
potentiometers and switches with their 
corresponding legends on the front panel. 
Remove the knobs, and tighten the securing 
nuts of each control; the knobs can then be 
refitted. 

Once the controls have been secured to 
the front panel, they may be wired to the 
PCB as shown in Figures 5 and 6. Figure 5 
shows the ground (OV) wiring, which should 
be completed first, using the supplied tinned 
copper wire — don’t forget to solder the 0V 
link to the case of VRla/b. The rest of the 
wiring is done with the black hook-up wire 
supplied with the kit. When connecting the 
controls to the PCB (refer to Figure 6), use 
the minimum practical lengths of wire; you 
might find it helpful to place the board and 
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Figure 3. Rear panel drilling details (for optional box). 


Potentiometer 
9mm 





Top half of case, showing mounting pillar (carefully!) removed to accommodate the battery Figure 4. Trimming control shafts to 
in the finished unit. The corresponding pillar in the bottom half of the case is also removed. required length. 





Assembled AF Signal Generator, just prior to fitting in case. Completed AF Signal Generator with top lid removed, showing PCB 
in place. Note that it is fitted in the central guide. 
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Front panel viewed from rear 


Solder to 
case of pot 


OV Wiring 


Figure 5. Ground (0V) wiring. 


Note: OV wiring is not shown for clarity. 
Wiring to PCB. 








17 16 151413 


Figure 6. Wiring the front panel controls to the PCB. 


panel in one of the case sections so that you 
can gauge the amount of wire required for 
each connection. Note that the wiring (num- 
bered in the drawing) from the front panel is 
connected to the relevant pins from the track 
side of the PCB (for your reference, each pin 
is correspondingly numbered on the com- 
ponent side). 

Wire the battery terminal and power 
socket to the pins on the component side of 
the PCB, as shown in Figure 7. If the 


AF SINE/SQUARE WAVE GENERATOR 


50 





The completed AF Signal Generator. 
28 





optional box is to be used, the PCB can be 
fitted into the guides in the middle of the box, 
and the control panel held in place by one of 
the end guides. However, do not fit the back 
panel onto the case yet, as preset VR3 needs 
to be set up. If a battery is to be used, three 
quickstick pads should be attached to the 
top, middle and bottom of the battery. Note 
that the side of the battery attached to the 
PCB should be the one furthest away from 
the terminals, or the two PCB pins will be 


Viaplin 
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Battery +ve 
(red wire) 


Battery terminal 


(on =e 


(black wire) 


2.5mm 
Power socket 
Viewed from rear 


regulated 


OV 


Standard 
2.5mm plug 


Power socket 
wiring | 


Figure 7. Power socket and battery 
connector wiring. 


obstructed. After attaching the pads to the 
battery, it can then be stuck to the PCB. 


Calibration 


If you have an oscilloscope, connect the out- 
put of the Signal Generator to the oscillo- 
scope, select the square wave output and 
switch on the generator. Preset resistor VR3 
should then be adjusted to give a 1:1 
mark/space ratio (i.e., the positive and nega- 
tive-going pulses should be of equal width). 
After sweeping through the ranges to make 
sure that the rest of the generator is working 
properly, switch it off and disconnect from 
your ‘scope. Alternatively, if you don’t own 
a ‘scope, adjust VR3 to approximately half- 
way between 9 and 10 o’clock (with the 
centre wiper leg at 12 o’clock). 


Final Assembly 


Fit the power connector to the back panel, 
and then slide the panel into the box. Finally, 
clip the lid onto the box — your new piece of 
test equipment is now ready for use! If you 
are mounting the unit into a housing of your 
own choice (e.g., if you are building the unit 
into a control console, with the supplied front 
panel mounted on the surface), then your 
individual circumstances will dictate how the 
unit is installed. 
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VARIOUS 


NEW COMPONENTS, clearing workshop, 
need more space, assorted resistors, 
capacitors, diodes, ICs, etc. £10 per bag, 
inclusive of postage/packing. Mr. D. J. Brown, 
2 Glentworth Avenue, Whitmore Park, 
Coventry, West Midlands, CV6 2HW. 
HEATHKIT HIGH IMPEDANCE 
ANALOGUE MULTIMETER £25. Eagle 
5-band stereo graphic equaliser with 
magnetic preamp £18. Remote control switch 
(turns any mains appliance orVoff) £15. Tel: 
(0502) 566026. 

TANDY 130-IN-ONE KIT, new, unused, 

£20. FREE, 8-track player, table model, with 
transformer and tapes. Tel: (051) 724 4621. 
SWITCH MODE POWER SUPPLY + 12V/2A 
— 12V/0-1A, +5V/2-5A, semi-enclosed, 110/ 
240V AC input. £10 including postage. Tel: 
Chris, (0628) 662643. 

MAPLIN 4-CHANNEL PWM 
CONTROLLER plus two servo motors. 


Requires 5V DC supply and 8-bit parallel data. 


1991 Catalogue Code LK61R, servos FS35Q. 
£20. Tel: Chris, (0628) 662643. 
OSCILLOSCOPE CROTECH 3132, dual 
trace, 20MHz. With +5V, +12V power supply 
and component tester. Includes probes 

and handbook. Hardly used, absolutely 
immaculate, £195. Tel: Paul, (0954) 782821 
(Cambridge). 

R1155 EX-RAF WARTIME RADIO with 
circuit diagram and literature. DF section 
removed. Any offers? Tel: (0722) 790484 
(Salisbury). 

GLANT CLEAROUT! Long list of unused 
components including ICs, capacitors, 
resistors, some in large quantities. All at 
bargain prices. Send S.A.E. for list to: M. J. 
Dean, Blenheim, Walton Lane, Chichester, 
West Sussex, PO18 8QF. 

NATIONAL TELEPHONE SYSTEMS PABX 
London 12-BABT approved private automated 
branch exchange with ten extensions and 
four incoming lines, good working order, 
complete with breakdown box and multipair 


cable. Bargain at £500. Write to: Classified, 
Box No. 243, Electronics — The Maplin 
Magazine, P.O. Box 3, Rayleigh, Essex, 

SS6 8LR. 

TECHNISAT ST-6000S Satellite Receiver/ 
Positioner for sale. A real enthusiast’s 
receiver, in excellent condition with original 
instruction manual, remote control unit and 
packaging, 99 channels, 30 satellite positions, 
4 audio bandwidths, stereo sound, adjustable 
IF bandwidth, on-screen graphics, 70MHz 
loop, great picture and sound quality. Reason 
for sale — need cash! £200 with Nokia MAC 
transcoder, or £170 o.n.o. without. Tel: Martin, 
(0702) 603557 after 7.30pm. 


TO ALL 6502 PROGRAMMERS. Write fast, 
efficient and compact M/C programs easily 
using my Assembly Generating Compiler. Its 





The Maplin ‘Get-You-Working’ Service is available 
for this project, see Constructors’ Guide or current 
Maplin Catalogue for details. 
The above items (excluding Optional) are available 
as a kit, which offers a saving over buying the 
parts separately. | 
Order As LT25C (AF Signal Generator) Price £29.95. 
Please Note: Where ‘package’ quantities are stated in the 
Parts List (e.g., packet, strip, reel, etc.), the exact quantity 
required to build the project will be supplied in the kit. 





own expandable language implements loop 
structures, conditional tests, string handling, 
V/O, integer maths, etc. in 65XX machine 
code. Original package runs on C64; IBM PC 
version also available to help program 6502 


microcontroller cards, etc. or other machines. 


Compiler and assembler source listings can 
be made available if required. Expandable 
routine library. C64 disk has lots of demos, 
PC disk has lots of extra utilities. Send largish, 
e.g., C5S.A.E. for more details to: Level 3, 
Aurora, Church Road, Laindon, Basildon, 
Essex, SS15 5SL. 


WANTED 


DESPERATELY: CIRCUIT DIAGRAMS 

or any information on SIEL Opera 6 Analogue 
Synthesiser. Will reimburse all reasonable 
costs. Tel: Nigel, (0702) 554155, Ext. 245 
(daytime). 





WANTED: MAPLIN 25W STEREO MOSFET 
AMPLIFIER PCB and switch PCB. Write 

to: Dada Wilson, 57 North Grove, Tottenham, 
London, N15 5QS. 

CIRCUIT/INFORMATION on a pH nitrate 
meter, or add-on to a DMM. Also on aICS 
7126 chip. 31 Queensway, Dymchurch, Kent, 
TN29 ONB. 


CLUB CORNER 


WIRRAL AND DISTRICT AMATEUR 
RADIO CLUB meets at the Irby Cricket 
Club, Irby, Wirral. Organises visits, DF Hunts, 
demonstrations and Junk Sales. For further 
details, contact Paul Robinson (GOJZP) or 

Tel: (051) 648 5892. ey) 
ELECTRONIC ORGAN CONSTRUCTORS 
SOCIETY 2.30pm, May 16, St Pancras Church 
Hall, Lancing Street, near Euston station, all 
welcome. Regional meetings. Tel: (081) 902 
3390. 87 Oakington Manor Drive, Wembley, 
Middlesex. 

TESUG (The European Satellite User Group) 
for all satellite TV enthusiasts! Totally 
independent, TESUG provides the most up- 
to-date news available (through its monthly 
‘Footprint’ newsletter, and a teletext service 
on the pan-European ‘Super Channel’). 

It also provides a wide variety of help and 
information for its members. For further 
information, contact: Eric W. Wiltsher, TESUG, 
Rio House, Stafford Close, Ashford, Kent, 
TN23 2TT, England. 

THE BRITISH AMATEUR ELECTRONICS 
CLUB (founded in 1966), for all interested 

in electronics. Four newsletters a year, help 
for members and more! UK subscription £8 a 
year (Junior members £4, overseas members 
£13.50). For further details send S.A.E. to: 

The Secretary, Mr. J. S. Hind, 7 Carlyle Road, 
West Bridgford, Nottingham NG2 7NS. 
MODE! RAILWAY ENTHUSIAST? How 
about joining ‘MERG’, the Model Electronic 
Railway Group. For more details contact: Mr. 
Eric Turner, Treasurer MERG, 38 North Drive, 
Orpington, Kent, BR6 9PQ. 
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1 . The First Attempt: 
The Abacus. 


rom the beginning, 
man regarded calculation 
as nothing less than a 
damned nuisance. Most of 
our forebears refused to have 
anything to do with figures, 

and those early civilisations, 

or groupings, that still survive 
in our world, take an identical 
attitude to the numbers game. 
To the Bushmen of the Kalahari, 
and the Outback Aborigines, 
any number above 5 is simply 
‘many’. 

Sometime after the beginning 
of agriculture, man began to consider 
ways around the tedium of counting. 
For example, the Egyptians handed 
the business to the priests, and so 
became the first civilisation to farm out 
calculation to others — the professional 
mathematician was born. 

On the other hand, the Chinese used 
their fingers, easing this activity some- 











what, by numbering their finger joints! 
Today, we occasionally copy them, 
using our fingers for both counting, and 
itemising any points that we may wish 
to stress in our daily conversation. 

Eventually, man began to consider 
sturdier ways around the problem — he 
turned to machinery. His first effort was 
a row of shallow grooves, or lines, traced 
on the ground. The grooves represented 
units, tens, hundreds and so on, and the 
amount of counters in the grooves 
numbers. 

When or where this took place is 
unknown, but what paper thin evidence 
we have suggests the areas around the 
Eastern Mediterranean, or the Fertile 
Crescent, as being the most likely 
locations. The word Abacus derives from 
two sources; firstly, a Semitic word for 
dust, and secondly, a Greek word Abax, 
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by Gregory M. R. Grant 


i: 
History 0 


Computers 


meaning slate or tablet. 
What’s more, some of the 
_ rounded stones used as 
counters, have been found in 
many of the ancient historical 
sites of these areas. In its 
present form, the abacus first 
appeared in Babylonia 
sometime before 3000 B.C. 
The Babylonians were 
formidable mathematicians, 
and perhaps the earliest of 
peoples to develop a written 
number system. However, 
the system was awkward to 
manipulate, for it had complex 
symbols, and was devoid of the concept 
of zero and a place notation for units, 
tens, hundreds and so on. The system 
did produce the sexagesimal system of 
calculation, on which so much of our 
world depends, not least my own field, 
Avionics. All these drawbacks were not 
a real problem, because this strange 
system was not used to calculate as such 
but to record the results of calculation. 
The hard graft was done by a machine — 
the abacus. 

Now come the questions — How did it 
work? Did they spread elsewhere in the 
world? What were they called in other 
regions and were they improved over 
time? 

The answers are — very easily; yes 
of course; several things; no, not all that 
much! 

An abacus operates in exactly the 
same way, regardless of its origin. The 
beads are only significant if they are in 
a specific area, whereas beads that are 
located elsewhere are in storage, and 
are waiting to be assigned a task. The 
wires are equally spaced, and represent 
different digital positions with regard to 
the number being either operated on or 
stored. In short a bead on one wire has a 
different value from that on an adjacent 
wire. Furthermore, if you’ve got enough 
counters on your device — be they plastic 
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_Figure 1. A Chinese abacus, these were sometimes accompanied by an instruction 
board. 
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Getting the equipment is one thing, but unless you are 
extremely lucky it will need at least some restoration work 
done on it — even if it is nothing more than a thorough clean 
of the cabinet. Restoration work can be a very fulfilling 
pursuit, as a radio receiver that has spent over forty years 
mouldering in a loft slowly becomes transformed into a fine 
example of its genre, like a Pheonix risen from the ashes! 
Servicing the electronics is just one area... 








You may start out with the idea of 
buying only well-preserved vintage 
radio sets, or those that are already 
refurbished, where the hard work of clean- 
ing, repair and restoration has already been 
carried out by someone else. Sooner or later, 
though, you will find yourself buying an 
irresistible bargain in a state very much less 
than perfect. You will then be faced with 
tasks involving skills appropriate to several 
different trades. 

Important decisions will need to be 
made. First, should the set be refurbished to 
a state compatible with its age - in other 
words, what it might have looked like had 
it been lovingly looked after since new — or 
should it be made to look as if it had just 
been unpacked from its carton for the first 
time? There are arguments for both 
approaches, and to some extent the choice 
depends on the material and finish used for 
the cabinet. Plastic, painted metal or 
Rexine/leatherette-covered cabinets can 
usually be restored ‘as new’ without look- 
ing too out of place. Polished or varnished 
wood can be a very different matter, how- 
ever. 

I recently saw a 1929 Marconiphone 
receiver, shortly after it was rescued from 
the loft of a Wiltshire farmhouse in a ter- 
rible state, with scratched and peeling 
veneers, tattered loudspeaker fabric and 
leather carrying handle, and internal dam- 
age to components and woodwork due to 
past sulphuric acid leaks from the low-ten- 
sion accumulator. Six months later, I was 
privileged to see that same set following 
complete restoration by its young owner. 

Two faulty inter-stage transformers, 
and the voice coil of the moving-iron 
loudspeaker, had been painstakingly dis- 
mantled and rewound. All metalwork 
and components had been cleaned, and 
perished wiring replaced. The cabinet 
back, which had suffered most damage, had 
been replaced by well-seasoned plywood 
salvaged from the bottom of an old desk- 
drawer. The whole cabinet had been 
completely stripped and repolished, and a 
new ‘Marconiphone’ transfer applied. 
Topped off with a new carrying handle, the 
whole set was in virtually original show- 
room condition and a joy to behold - it 
sounded good, too! 

Not every wooden cabinet restoration 
job is so successful, for many modern pol- 
ishes and varnishes tend to exaggerate the 
grain pattern of the wood or veneer, impart- 
ing a really ‘cheap and nasty’ appearance to 
the finished job. For that reason, it is best to 
keep work on such cabinets to the very min- 
imum required, unless of course, you hap- 
pen to be a furniture restorer by profession. 

Plastic cabinets of the old-fashioned 
Bakelite variety can be cleaned and polished 
very successfully using a preparation ori- 
ginally made for use on the old black Post 
Office telephones, which is still available 
from specialist outlets catering for vintage 
radio and TV enthusiasts. 

I would recommend considerable cau- 
tion if tempted to use domestic cleaning 
products on vintage equipment, particu- 
larly on ‘crackle’ or ‘wrinkle’ finish paints, 
or on similarly-textured plastic cabinets. 
Household cleaners of the sort that claim to 
lift dirt on contact may do so, but unfortu- 
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The 1929 Marconiphone Model 55 receiver 
mentioned in the text, pictured after a quick 
dusting down following its retrieval from the 
farmhouse loft . This 5-valve medium and 
long-wave battery set cost 18 guineas (£18.90) 
new, and was the first to be sold with an 
instruction booklet providing a list of spare 
parts, presumably to encourage owners to do 
minor repairs for themselves. 


nately they deposit it straight back in the 
natural crevices of such finishes, so that they 
look no better once they have dried! My 
own favourite method is to use an old tooth- 
brush and toilet-soap and water. 

With the toothbrush slightly damp, pick 
up a little soap on the bristles and apply it 
over a small area, rubbing well into the 
crevices. Obviously you must avoid getting 
water into the innards of the equipment. 
Rinse the toothbrush, shake off surplus 
water and brush over the same area using 
short gentle strokes, whereupon you will 
find the dirt drawn up the bristles as if by 
magic. Repeat the last step to remove the last 
traces of dirt and dry off the surface by dab- 
bing it with a piece of terry towelling. 
Stubborn, greasy dirt may well require pre- 
liminary treatment with a stronger cleaner, 
the residual deposits being removed by the 
method just described. When cleaning is 
complete, any remaining traces of moisture 
should be removed by placing the unit in a 
warm place, such as a airing cupboard, for 
24 hours. 

Removing dust from a chassis, or around 
control knobs, etc., is best accomplished 
with a clean, dry paint-brush. Removing 
deposits of oil or wax from overheated 
capacitors will require solvents such as 
white spirit or methylated spirits — again, 
take care that they do not get into vital parts 
where they may do damage. It is best to 
avoid stronger solvents such as ‘switch- 
cleaner’, which can soften some thermo- 
plastic materials employed in components, 
unless you are sure there are no such parts 
present. 

Probably the most difficult components 
to clean are the old-fashioned variable 
capacitors used for tuning. Dust and dirt 
between the vanes can cause noise, or even 
a total failure due to a short circuit. 
Depending on the spacing between the 
vanes, careful cleaning with a folded slip of 
paper or a smokers’ pipe-cleaner may be 
possible. Alternatively, judicious use of a 
vacuum-cleaner may do the trick. 


March 1993 Maplin Magazine 








Materials for Restoration 


Although it is possible to carry out a lot of 
restoration and repair work on a piece of 
radio equipment without too much detailed 
knowledge of its circuit and technical char- 
acteristics, you could soon find the need to 
identify component values or choose correct 
alignment frequencies for optimum per- 
formance. 

The excellent series of books entitled 
Radio and Television Servicing, originally 
published by Newnes and more recently by 
Macdonalds, was mentioned in Part 3 of 
this series. Individual service sheets for vin- 
tage equipment are of course no longer 
available from manufacturers, but they are 
often on sale at vintage swapmeets, and 
there are firms specialising in offering 
photocopies of sheets for both domestic 
and military/professional equipment. 
These firms advertise regularly in the vin- 
tage and amateur radio magazines. 

Obtaining spare parts and components 
for repairs to vintage equipment can often 
be quite a problem. There are still some 
stocks held by enthusiasts and by specialist 
vintage dealers, who have acquired the con- 
tents of radio service departments and the 
workshops of old-time enthusiasts. 

Cabinet parts are probably the most dif- 
ficult items, since it is near-impossible to 
produce acceptable substitutes for broken, 
damaged or missing originals. Parts such as 
fascias and control knobs carrying legends 
which have been moulded or engraved and 
then filled with paint can usually be refin- 
ished quite successfully. Those that have 
been silk-screen printed are a different mat- 
ter entirely. Tuning dials, particularly the 
type made of glass with the wavelength or 
frequency scales printed on the inside face, 
can be wiped totally clean in a few seconds 
by the injudicious use of the wrong clean- 
ing methods and materials! Where the ulti- 
mate disaster has occurred, cannibalisation 
of parts from otherwise scrap sets may be 
the only remaining solution. 

Electrical components, such as resistors 
and capacitors, are easier to substitute with 
present-day components, since the modern 
version will always be smaller, and can 
usually be fitted inside the emptied case 
of the original component to preserve the 
set’s original appearance. 





Another Marconiphone Model 55 
(unfortunately not the one shown in the 
‘before’ picture!), restored in all its glory. 
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Materials like loudspeaker cloth, and 
original or reproduction manufacturers’ 
cabinet transfers, are still available from 
dealers advertising in the vintage radio 
press. 


Programme Material 


If your aim is to have a working broadcast 
receiving set at the end of your restoration 
work, the you need programmes — radio or 
TV — to reproduce over it. There are still 
transmissions on medium and long waves, 
of course, although they’re not the same 
stations whose names appeared on the 
tuning dials of bygone days. 

Television programmes are another mat- 
ter altogether, for although the vintage 
period for TV sets has now edged forward 
into the 625-line era, most are still from 
405-line days, and as mentioned in Part 1 
of this series, all 405-line transmitters closed 
down some years ago. The only way round 
this problem is to use a small modulator/ 
transmitter operating on the appropriate 
frequencies, plus a video player and tapes 
of 405-line programmes. 


To Modify or Not...? 


In general, broadcast receivers do not invite 
modifications, except where it is necessary 
to substitute a different valve for a type no 
longer available. This may necessitate 
changes to component values to give the 
supply and bias levels required by the new 
valve, and sometimes also a totally new 
valve base, with connections transferred to 
the appropriate pins. 

Communications equipment, whether 
originally designed for military or other 
professional markets, or for the amateur 
market, is widely modified. This might 
involve changes to power supply arrange- 
ments, for example replacing the original 
28V DC or high frequency AC supply 
arrangements in ex-aircraft equipment, or 
changing frequency coverage, as in private 
mobile radio (PMR) VHF equipment mod- 
ified to work on an adjacent amateur band. 

Communications receivers from all but 
the final years of the valved era tend to be 
notoriously ‘deaf’ on the upper HF bands. 
Many have been fitted with pre-amplifiers 
to boost performance on the 23MHz (10m) 
amateur band, but others have had front- 
end valves replaced with more modern 
high-gain types, accompanied by compon- 
ent modifications. This is all well and good 
where the owner wants the satisfaction of 
using a vintage set, but yearns for a more 
modern standard of sensitivity. For the 
purist collector, such modifications are 
anathema, and in fact there are some who 
devote their time and energies into revers- 
ing the modifications, restoring sets to their 
original state. Some modifications have 
proved so popular in the past that no 
unmodified sets now exist! 


Round-Up 


This series has really only scratched the sur- 
face of the subject, but I hope that it has 
given some idea as to why people find vin- 
tage radio so absorbing. As with any inter- 
est that centres upon the exploits and 
artefacts of bygone days, there are several 
reasons. 
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Even in these days of constantly devel- 
oping technology, there is much to be 
learned from the exploits of the pioneers. 
What shaped their character and develop- 
ment? What technical, commercial and 
political constraints did they have to fight 
their way through? A good set of encyc- 
lopaedias will provide an introduction to 
the backgrounds of these pioneers, but a 
deeper understanding can only come from 
reading some of the many specialist books 
and biographies which have been written 
over the years. 

The personal reminiscences of the less 
famous can be no less fascinating. They will 
often present a user’s view of technology, 
sometimes even giving an insight into 
where the famous names got it wrong on 
occasion — no matter how famous or how 
lowly we may be, we all make mistakes! 
Such reminiscences generally tend not to 
warrant the interest of book publishers, 
with their high production costs, but do 
appear regularly in specialist magazines 
such as Radio Bygones and Morsum 
Magnificat (further details of both maga- 
zines from 9 Wetherby Close, Broadstone, 
Dorset BH18 8]B). 

It may be that you have personal mem- 
ories of the equipment of bygone days - a 
radio set owned by your parents when you 
were a child, perhaps. Coming across an 
example of that same model today can be 
quite an experience, indeed a most salutary 
one if the set happens to be preserved in a 
museum. There is no more potent reminder 
of the passage of years! 

Collecting sets which evoke personal 





Above left: Some vintage receivers have 
suffered simple indignities such as dust, 
damp and woodworm. Others fare far worse, 
like this smoke-blackened chassis from an 
Alba Model 540 awaiting restoration and 
fitting to a new cabinet, following its rescue 
from a house-fire. 

Above right: Sometimes you can have a lucky 
find, as with this 30-year-old Eddystone 940 
communications receiver from the author’s 
collection. Following the removal of layers of 
dust, including a complete strip-down of the 
front panel assembly to clean the tuning scale 
and window, it required only the replacement 
of one cracked control knob and a quick 
tweak of the RF and IF alignment to restore it 
to near-mint condition. 


memories, restoring each one to working 
order and preserving them in your home, 
can be a source of great personal satisfac- 
tion. Some friends may well dismiss such 
relics as just so much junk, and even go so 
far as to question your sanity. Do not be dis- 
mayed, for other friends will undoubtedly 
admire your collection, expressing a yearn- 
ing for similar reminders of their younger 
days. 

This may give you the idea of taking up 
the restoration of sets for other people. It 
can make money for you, though it can be 
hard work too. If you enjoy working with 
your hands, converting an object worthy 
only of consignment to the local tip into a 
working thing of beauty, this could be a 
rewarding pastime for you. Do not expect 
to make your fortune at it, though! 





Today’s Junk - 
Tomorrow’s Treasures? 

If you have the yen to assemble a wider 
collection, illustrating some period or 
theme of the development of radio tech- 
nology or design, remember that today’s 
collectibles were once the ‘state of the art’, 
and by extension today’s ‘latest thing’ will 
all too soon become history. 

Circumstances have changed, of course. 
Mass production techniques now allow 
many, many thousands of an item to be 
made, so that the likelihood of it becoming 
a rarity in the future are greatly reduced 
compared with the sets from the earliest 
days of radio. On the other hand, today’s 
‘throwaway society’ means that sets 
replaced simply because they do not pro- 
vide the latest facilities or conform to the 
latest fashion trends, are likely to be thrown 
out, rather than tucked away in the loft or 
cellar as was done in days gone by. 

Keep an eye open for equipment trends; 
take note when last year’s bright idea is 
branded an obsolescent failure. Probably 
the most fertile ground of recent decades 
has been in superseded audio and video 
recording methods. To name but two ex- 
amples (after all, I don’t want to give all my 
ideas away), how about 8-track cartridges 
and the original Philips VCR? 

The car boot sale, that modern phenom- 
enon, is a happy hunting ground for dis- 
carded domestic technology. But don’t tell 
everyone what you're looking for. We don’t 
want to push the price up just yet, do we? 





POSITION DESCRIPTION OF KIT ORDERAS PRICE  DETAILSIN POSITION DESCRIPTION OF KIT ORDERAS PRICE  DETAILSIN 

(1) L200 Data File LPE9A = «£4.75 = Magazine §= 46 (XA46A) | 11. (12) Partylite LW93B. £12.45» Catalogue ‘93 (CA10L) 
2. (5) LED Xmas Tree LP83E £995 Magazine 48 (XA48C) | 12, (10) IBMExpansion System  LP12N = £21.95 Magazine 43 (XA43W) 
3, (3) Live Wire Detector LK63T =» £4.75 = Magazine ~= 48 -«(XA48C) | 13. (15) Mini Metal Detector LM350 ~=s £7.25 ~= Magazine == 48: «(XA48C) 
4 (9) LED Xmas Star LPo4) = £7.75 Magazine § 41 (XA41U) | 14. (14) UA3730 Code Lock LP92ZA = £11.45 += Magazine += 56» (XA56L) 
5. (4) Lights On Reminder LP77J =9£475 Magazine 50 (XA50E) | 15, (17) IR Proximity Detector LTOOA = £10.95 + Magazine ~=54  (XA54J) 
6. (6) 300Timer LP30H_ = £4.95 += Magazine +38 (XA38R) | 16, (13) RS232/TTL Converter LM75S —s £10.75 += Magazine = 31. (XA31J) 
7. (2) MOSFET Amplifier LPo6L =» £20.95 += Magazine +41 (XA41U) | 17. (16) MSM6322 Data File LPo8N £12.95 Magazine 44 (XA44X) 
8. (8) Car Battery Monitor LK42V = £9.25 = Magazine = 37-«(XA37S) | 18. (18) Vehicle Intruder Alarm LP65V ~—s £11.25» Magazine +46 (XA46A) 
9 (7) TDA7052 1WAmplifier  LP16S = £4.95 Magazine 37 (XA37S) | 19 (-} TDA2822 Stereo Amplifier LPO3D £7.95 Magazine 34 (XA34M) 
10. (11) Courtesy Light Extender  LP66W £295 Magazine 44 (XA44X) | 20. [| LM386PowerAmplifie  LM76H £4.60 Magazine 29 (XA29G) 


Over 150 other kits also available. All kits supplied with instructions. The descriptions are necessarily short. Please ensure you know exactly what 
the kit is and what it comprises before ordering, by checking the appropriate project book, magazine or catalogue mentioned in the list above. 
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Moving Message Display continued from page 15. 
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Figure 4. Display Controller circuit diagram - upper nibble decoder. 
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Table 4. Display controller column control outputs truth table (PL1 and PL2 

















(b) Slave Controller 


The Slave Controller is named as such 
because on all subsequent controller boards 
required, the upper nibble decoder (IC4) is 
not required. Instead, its output data is 
repeated down the Module Pairs bus which 
is designed as a long daisy-chain. Thus, the 
inputs to a Slave controller are via PL5 and 
PL6 (which carry the Module Pairs select lines 
1 to 8 and 9 to 16, respectively), and the 
outputs to the next Slave controller in the 
daisy-chain are via PL7 and PL8. In an 
expanded system, the Slave Controller (even) 
differs from the ‘odd’ version only in that the 
buffer ICs are linked out — buffers are 
required every 2 boards along the chain 
fo maintain data Ace This buffering is 
carried out by IC5a to d (DO to D3 of he 
data control Lo ICé (Module Pairs data 
bus lines 1 to 8), and IC7 (Module Pairs data 
bus lines 9 to 16). When these buffers are 
not installed, they are bypassed by links LK1 
to LK4, LK21 to 28, and LK29 to 36 
respectively. 


Write Enable Input 


With the expansion of the moving message 
display module to an expandable system, a 
new control line (WE) has been introduced. 
This has an important effect on the system 
because this single line can be used to ‘clock 
in’ the data to the display by allowing 
selection of the control and data ports. This 
may not always be required but it does 
complete the comprehensiveness of the 
system’s facilities, allowing the full addressing 
range (of 256 LEDs, or 32 boards across) 

to be accessed, and makes for good, logical 
se the techniques. 

e input is active low and, when active, 
selects a control line according to DO to D7 
on PL3a & b. When it is taken high, all the 
controller boards in the system are deselected 
and the control line, which was currently 
selected by DO to D7 on the control port, 
is disabled. 





The same PCB, the legend of which is shown 
in Figure 5, is used for all three versions of 
the Display Controller. Different versions, 
however, have varying component require- 
ments and link settings. The construction 

of each board type is therefore discussed 
separately. 


Control Controller _ LINKS 
anc. | hoa LKtto4 | LK5t020 | LK21t028 
Buffer Byoass | Pair Select | Buffer Bypass 


[2 | EvenSlave | Fitlinks | 6 | __Fitlinks 


PL and PL2, the connector subassemblies 











LK29 to 36 
Buffer Bypass 
Do not fit 
Fit links 
Do not fit 
Fit links 
Do not fit 
~ Fit links 
Do not fit 
Fit links 
Do not fit 
Fit links 
Do not fit 
Fit links 
Do not fit 
Fit links 
Do not fit 
Fit links 


Do not fit 







i | 
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| 4 | EvenSlave | Fitlinks | 8 | Fitlinks_| 
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_Odd Slave 
| 
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Odd Slave 


16 Fit links Fit links 
Table 5. Display controller link summary. 
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Latch Housing 
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be made up as shown in Figure 6, and the 
complete assembly fitted to the solder side 
of the PCB, as shown in Figure 7. 

Next, fit the sockets for ICs 1, 2, 3, 4 and 


angled pin strips. In each case, the longer 
pins should point to the nearest edge of the 
PCB, as shown in Figure 7. | 

Make the LKS link (display module pair 
select) with a piece of single core wire — refer 
fo Table 5. The last components to solder in 
are capacitors C1 (observe polarity!), and 
C2, C3, C4, C5 and C6. Next, insert ICs 1 
to 5 into their sockets, making sure to 
observe correct orientation. 

If only the ‘Base System’ is anticipated, 
then the Master Controller board is now 
complete. However, if one or more 
additional ‘slave’ controllers are anticipated 
(an expanded system), then sockets for IC6 
and IC7 (20-pin) should be fitted, along with 
capacitors C7 and C8. 

PL4, 7 and 8 should also be added 
(see Figure 7) so that they can be physically 
connected together. The collective total of 20 
right-angled pins should be fitted with two 

- 10-way Minicon housings — preparation 
of these connectors is shown in Figure 8. 

Finally, the buffer ICs (IC6 and 7) should 

be fitted. 


Minicon 
Terminal 


Seider a 


‘% Sy ies 
\ st 


Tag 


Figure 6. Assembling PL1 and PL2. 


(i). Master Controller Board (1st 
Controller - for ‘Base System’ 
Upwards) 

The Master Controller board is the first level 
of expansion for the moving message display 
system, and gives rise to a hedakey 
module system known as the ‘Base System’. 
Referring to the PCB legend of Figure 5, 


that will interface to the Moving Message 
Display, can be seen clearly. Each should 


PL4, PL7, PL8& 
PCB Latch Housing 


PL3a/b, PL5, PL6 
25 Way R/A. 


PL3b(5 pins) > 
PL3a(4 pins) ~ 
PL6(8 pins) -S& 


a 
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Pin Strip 


= PL4(4 pins) 


PL5(8 pins)» ~= 


Figure 7. Positions of connectors on Display Controller PCB. 
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(ii), Slave Controller Board 


_ This is the next stage of expansion tothe —s_'|s— 
controller must be configured asa Slave  —s-_'| 
Controller (Even) if itis an even number with =| 





respect fo the quantity of controller boards in 


(Even) will be used as the 2nd, 4th, éth, etc., 
_ up to, and including, the 16th controller in 


_ Begin by making up the subassemblies 


earlier, and 


shown in Figure 6. Once assembled, they _—| 
) eo the solder side ofthe =§s_ |_— 

PCB, as shown in Figure 7. Next, insertand | 
older the sc forlCs 1,2, and3.inseh | 
solder in the right-angled pin strips of = 


can be insta 
solder the sockets 

and solde 
~ PL3a, PL5, and PL6 (20 pins in all). 


Observing the display module pair select link — 
bank (LK5 to 20) on the previous controller 


__ in the system, increment the number of that 
link by 1 and make this link on the new 
board. For example, if link LK5 was made 
on the previous controller board, then link 


over LK6 on the current board (note the even | 
number). Fit Buffer Bypass links LK1 to LK4. | 


The last components to solder in are Cl 
(observe polarity), C2, C3, and C4. 


orientation. 7 

If subsequent controller boards are to 
be added, PL4, 7 and 8 should be added 
(see Figure 7) so that they can be physically 
connected. The collective total of 20 right- 
angled pins should be fitted with two 10-way 
Minicon housings — preparation of these 






connectors is shown in Figure 8. In addition, _ 
buffer bypass links LK21 to LK28, and LK29 || 
/ | for PLT and PL2 as shown in Figure 6, and 


to LK36 should also be fitted. 
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- including, the 15th controller in the system). 
_ Begin by making up the subassemblies 
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Build Schedule - A Summary 
~ Table 6 shows a comple : 
__ the assembly of each of 


| the controller board, i n the form of a ‘build 


oller (Odd) should be used when the 
controller is an odd number with respect 
to the quantity of controller boards inthe 
system (i.e. the 3rd, 5th, 7th, etc., up to, and — 


TOON oon 
LOT C CTO C PCC 
i \ / 


twee ‘a : 


Controller PCB (GH31uJ) 


d (Side View). 





15, PL6, and PL3a (see Figure 7). 
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Next, solder in PL] and PL2, ensuring correct 

| orientation. Observing the display module 
| pair select link bank (LK5 to LK20) on the 
| previous controller in the system, it 
| the number of that link and r 
| the new board. So if link LK6 was made on 
| the previous controller board, then link over 
| | LK7 on the current board (note the odd 
_ number). The last components to solder in — 





tem, increment 


ne _ 
-and make this link on 








are capacitors C1 (observe polarity),C2, 


C3, C4 and C6. Construction is completed 


with the insertion of ICs 1 to3.andIC5 
making sure of correct orientation. 
If subsequent controller boards are to be 


| added, PL4, 7 and 8 should be added, as 


_shown in Figure 7, so that they can be 


physically connected. The collective total of 
20 right-angled pins should be fitted with 
two 10-way Minicon housings — preparation 
of these connectors is shown in Figure 8. 
The buffer components should be added. 
Sockets for IC6 and IC7 (20-pin) should be 
fitted, along with capacitors C7 and C8. 
Finally, ICs 6 and 7 should be fitted into _ 
their sockets. 


mmary, for 


e variations of 





schedule’. This may help you when making 
quick references to the construction of a 
controller board in the future. In addition, the 
link requirements are summarised in Table 5. 








Maplin Magazine March1993. 





| EYL EL LLL PI OG LLL ALLL LL LLL SSS So 
M3 ! ee 
Shakeproof 
Washer —— M3 x 1/4’ Spacer Shakeproof 


Washer 
||— M3 x 1/2 Spacer 
LI 


‘AES ————— 
7s — 
Controller PCB (GH31J) E 


e 
Ng | 


\ 


Mhinillii 
Minin 


I 


CE 

CTT 
(Un 
CU 


a ——$—————_ M3 x 25mm Screw ———————r 


ill 
Milli 


Whi 


HL 


Ul UTE TE 
an 


{l 


SECTION VIEW IN DIRECTION °*A—A’ 


Master Controller Even Slave Controller Odd Slave Controller 
ICs IC1, IC2, IC3, IC4, ICS ICs IC1, IC2, IC3 ICs IC1, IC2, IC3, IC5 


Plug PL1, PL2, | PL1, PL2 Plug PL1, PL2 
Assemblies PL3a, PL3b Assemblies PL3a, Assemblies PL3a, 
P25, P26 PL5, PL6 


Module Pair Module Pair Module Pair 
_ |__ Select Link = Select Link enlaee Select Link See Table 5 


Buffer Bypass Buffer Bypass Buffer Bypass 
‘inke Do not fit inks LK1 to LK4 ink Do not fit 


If expanding the system, add the lf expanding the system, add the lf expanding the system, add the iG 
__ | following components following components following components |. 
| | Buffer ICs IC6, IC7 | Buffer ICs Do not fit Buffer ICs IC6, IC7 


Plug - | Plug Plug 
Assemblies Page tain Assemblies PL4, PL?, PLS Assemblies PL4, PL7, PL8 


Buffer Bypass LK21 to LK28 Buffer Bypass 
Links & LK29 to LK36 Links 


Buffer Bypass 


: : rinke Do not fit 


Do not fit 








LED GRAPHICS CONTROLLER PARTS LIST 


Please note that depending on application, additional parts will be 
in the kit, see text and Additional 


required, which are not includ 
Parts Lists. 


CAPACITORS 
100uF 25V PC Elect 
100nF 16V Minidisc 


SEMICONDUCTORS 
i? 7ALS240 
se 7ALS154 


MISCELLANEOUS 
PCB 
Socket Housing 10-Way 
Socket Housing Terminal 
Pin Strip 36-way 
Pin Strip 36-way R/A 
DIL Socket 24-pin 
DIL Socket 20-pin 
Spacer M3 x 1/2 in. 


(FF1 1M) 
(YR75S) 


(YF87U) 
(YF58N) 


(GH31J) 
(FY9AC) 
(YW25C) 
(JW59P) 
(JW60Q) 
(BL2O0W) 
(HQ77J) 
(FG34M) 


Spacer M3 x '/4in. 
Steel Screw M3 x 25mm 


Steel Nut M3 


Shakeproof Washer M3 
Instruction Leaflet 
Constructors’ Guide 





In next month’s super issue of 
‘Electronics — the Maplin Magazine’, 
there are some really great projects 
and features for you to get your teeth 
into! The April issue is on sale March 
5th, available from Maplin’s regional 
stores, and newsagents countrywide, 
and of course by subscription (see 
page 21 for details). To whet your 
appetite, here’s just a taster of some 
of the goodies on offer: 
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(FG33L) 
(JY¥26D) 
(JD61R) 
(BF44x) 
(XU06G) 
(XH79L) 


PROFESSIONAL AUDIO 


A new series written by Tim Wilkinson, 
a BBC sound engineer, that looks at 
audio systems from a professional per- 
spective. In the first part, interconnec- 
tion standards and operating levels 
(including a detailed appraisal of the 
much-misunderstood decibel) are 
discussed. 


BENCH AMPLIFIER 


No test-bench should be without this 
low-cost and easy-to-build unit. 
Designed for monitoring audio signals 
on the test-bench (for example, during 
signal tracing), the robust Bench 
Amplifier has an in-built loudspeaker, a 
high input impedance (to avoid loading 
the test circuit) and a good deal of 
circuit protection. 


AMSTRAD SATELLITE 
UPGRADES 


And now for our second battle with that 
all too-familiar monster known as obso- 
lescence. Sometimes the monster strikes 
too early, as we found out in last 
month’s investigations into BSB equip- 


or Continuou 
Mihail, 


MASTER CONTROLLER ADDITIONAL PARTS LIST (Not in Kit) 


oo 
IC4 7ALS154 
KS 7ALSO8 

IC6,7 7ALS244 


100nF 16V Minidisc 


4 (YR75S) 
| (YF58N) 
l (YFO6G) 
2 (QQ5é6L) 


ODD SLAVE CONTROLLER ADDITIONAL PARTS LIST (Not in Kit) 


C6-8 
Co 7ALSO8 
IC6,7 7ALS244 


OPTIONAL (Not in Kit) 
IBM PI/O Card 


100nF 16V Minidisc 


&: (YR75S) 
1 (YFO6éG) 
Z (QQ5é6L) 


(LP12N) 


The Maplin ‘Get-You-Working’ Service is available for this Lida 


see Constructors’ Guide or current Maplin Catalogue for 


etails. 


The above items (excluding Additional) are available 
as a kit, which offers a saving over buying 
the parts separately. _ 
Order As LT22Y (Moving Message Display Controller) 
Price £14.95. 
Please Note: Where ‘package’ quantities are stated in the Parts List 
(e.g., packet, strip, reel, etc.), the ares required to 


build the project will be suppli 


in the kit. 


The following new item (which is included in the kit) is also available 
ace. but is not shown in the 1993 Maplin Catalogue. 
Moving Message Display Controller PCB 
Order As GH31J Price £9.95. 


ment. The Amstrad SRX200, however, 
has been somewhat more fortunate — 
after all, it can still be used as intended. 
The monster only rears its ugly head if 
you want to gain quick and easy access 
to more than 16 channels, retrieve the 
primary subcarriers from other satellites 
or, for that matter, listen to those more 


elusive satellite radio stations. But help © 


is at hand, in the form of some inex- 
pensive upgrades. Apart from a detailed 
look at these (one of which costs less 
than £3 to implement!), we look at how 
to combine an Amstrad SRX200 with 
the modified Ferguson BSB receiver to 
give a first-rate set-up. 


One of the problems with most transis- 
tor testers is that they require the device 
to be isolated from the rest of the cir- 
cuit, and so out comes the desoldering 
tool! Removing components, as we all 
know, is generally a real pain, and it 
also risks damaging transistors that are 
functioning correctly. This simple yet 
effective circuit changes all that — one 
for the service technician! 


ive 5% Discour 


9 


plin. 





WEIGH-IN-MOTION 

It is estimated that the annual cost of 
repairing Britain’s roads is a staggering 
£,1-2 billion — not to mention the frus- 
tration and wasted time experienced 
by motorists and lorry drivers stuck in 
the 10-mile tailbacks that can result 
from roadwork bottlenecks on major 
thoroughfares. The vehicles believed to 
contribute the most road wear are, as 
Stephen Waddington observes, heavy 
goods vehicles. Since these vehicles are 
often illegally overladen, the introduc- 
tion of weigh-in-motion systems at 
motorway checkpoints and bridges is 
being considered; such systems also 
have obvious implications for air, sea 
and rail freight. This special feature 
looks at the technology and the politics. 


Plus, of course, there’s all the 
usual features for you to enjoy! 


“ELECTRONICS - THE 
MAPLIN MAGAZINE’ 
BRITAIN’S BEST SELLING 
ELECTRONICS MAGAZINE. 
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Projects for Radio 
Amateurs and S.W.L.s 


by R. A. Penfold 


Short wave radio is a fascinating hobby 
and one that is pursued in a number 

of ways. One of the main attractions 
for many short wave enthusiasts is 
tinkering with different aerials and 
gadgets in order to get the highest 
possible performance from their 
installation. This book describes a 
number of electronic circuits, most of 
which are quite simple, which can be 
used to enhance the performance of 
most short wave radio systems. Even 
those who are not interested in building 
receivers and transmitters are often 
keen to experiment with home built 
aerials, and to construct some 
accessories for their ready-made 
equipment. 

The designs are mainly to aid short 
wave reception, so they are mostly for 
both licensed radio amateurs and short 
wave listeners. The circuits include an 
aerial tuning unit, audio filters (notch and 
a high performance bandpass types), a 
volume expander, add-on BFO, simple 
active aerial, a CW/RTTY decoder and 
other useful projects. 

Where appropriate there are details 
of how to set up and use the equipment, 
plus notes on any unusual aspects of 
construction. No precise constructional 
details are provided, as some 
experience of electronic construction 
is assumed. Some of the projects are 
very simple, and should be within the 
capabilities of practically anyone who 
has previously built one or two simple 
projects, and providing the experience 
to progress to the more complex circuits. 
1992. 92 pages. 178 x 111mm, 
illustrated. 


Order As WZ69A 
(Prits ForRadioHams) £3.95NV 
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Solar Electricity 
A Practical Guide to Designing and 


Installing Small Photovoltaic 
Systems 


by Simon Roberts 


Millions of solar modules are in constant 
use throughout the world, supplying 
electricity for communications, transport 


aids, health care, security systems, and 


numerous other applications. A small 
solar electric system in a home can run 
lighting, a cassette player, a television 
and other low power appliances. 

The book is divided into three parts. 
Part one gives an introduction to solar 
electricity, describes solar modules, 
battery storage of electricity, control 
units, distribution at low voltage and 
electrical appliances, inverters and 
lighting. Part two covers planning, 
installation, operation and maintenance. 


Me NV Re FH 3 fe rr 





Part three describes the building of 
electronic units associated with solar 
electric power. The first chapter gives 
an introduction to electronic components 
and circuit building, and is followed by 
chapters dealing with the construction 
of expanded-scale voltmeters, voltage 
adaptors, charge regulators for nickel- 
cadmium cells and control units for 
appliance circuits. 

Whether you are interested in solar 
power for a lamp, radio, workshop 
application or whatever, this guide 
provides you with the methods you 
need to design solar electric systems 
and components. The non-technical 
language makes this book suitable for 
the lay person, but it is also suitable for 
students on undergraduate courses in 
power systems and solar electricity. 


this book. 


erenge suitable for projects described in 


1991. 440 pages. 234 x 173mm, 
illustrated. 

Order As WZ67X 

(Solar Electricity) £15.99 NV 














The New Stereo 
Soundbook 


by F. Alton Everest 
and Ron Streicher 


This book sets out in a very readable 
and non-mathematical way to answer 
the question - What is stereophonics? 
By incorporating many of the most 
recent findings in auditory perception 
and current developments in surround 
sound, the concept of stereophonics 
is expanded from the simplistic one of 
sound coming out of two loudspeakers 
to a 3-dimensional sound system. 

The book is suitable for the beginner 


-and novice alike, as no previous 


knowledge Is required, although an 
interest in stereo or audio production 
would be useful. 7 

The opening chapter gives an 
interesting and informative history of 
stereophonics. There are chapters on 
how stereo information is conveyed to 
the ear, and how the ear and brain 
interpret stereo information. Two 
chapters are devoted to the philo- 
sophical and pragmatic implications of 
stereo production techniques, while five 
chapters examine in detail modern 
stereo microphone practices. Other 
chapters explore ‘auditory spaciousness ’, 
colouration of sound, and optimising the 
stereo listening environment. 

The essence of stereo lies not in 
elaborate microphone pickups, nor 
does it rely on exotic amplifiers or 
loudspeakers, rather the secret lies 
within us. The amazing process of 
encoding sound with our bodies and 
decoding it with or brains. 

This profusely illustrated book is 
packed with tips and techniques you 
can use to get the most out of your 
stereo system. | 
1992. 294 pages. 235 x 189mm, 


illustrated. American Book. 


Order As WZ68Y 


Soundbook £16.50 NV 


















Windows 3.1 the 
Pocket Reference 
by Allen L. Wyatt 


In just over a year Microsoft has sold 
millions of copies of their latest version 
of Windows, which has some appealing 
improvements over earlier, less powerful 
versions. Windows 3.1 has built on the 
strength of Windows 3 to provide a Solid 
user platform for the future. 

This pocket reference attempts 
to present the most commonly used 
Windows 3.1 commands in a manner 
that is clear, concise, and useful. In 
addition, near the back of the book 
is a Task Reference, a collection of 
co mmon Windows problems and their 
solutions. 

This small, compact book is designed 
to serve as a memory jogger or a quick 
reference and is divided into three 
sections. The first section gives 
information that is fundamental to 
understanding Windows 3.1 and fully 
absorbing the information in the other 
two sections. For the reader who is 
familiar with Windows, this section can 
be skipped, or just scanned. 

The second section is the Command 
Reference section, and covers, in 
alphabetical order, the most commonly 
used Windows 3.1 commands. 
Commands come from the following 
programs: Control Panel, Program 
Manager, File Manager, Print Manager, 
Clipboard, Windows Setup, Control 
Menu and Help Screen. — 

Discussed, again in alphabetical 
order, in the third section are Task 
Reference commands. This section 
is for those of us who have a tendency 
for task-based learning as opposed to. 
command-based learning e.g., “How 
do | do...?” 

It is important to read the first several 
pages of these last two sections as they 
explain how commands and tasks are 
presented in each section. 

The command structures, menu 
wording and illustrations all correspond 
to Windows 3.1. The book will be of use 
to Windows 3.0 users, but to get the 
most from this pocket guide, you need 
Windows 3.1. 

This pocket reference book is a 
handy memory jogger for the newest 
release of Windows that you will not 
want to be without. 

1992. 220 pages. 202 x 118mm, 
illustrated. American book. 


Order As WZ64U 


(Windows 3.1 Pckt Ref) £7.95 NV 


41 








by Ian Poole 


mateur radio is a hobby which 
enthrals many millions of people 

the world over. One of the advant- 
ages of it is that there are many different 
aspects which can be enjoyed. Some 
people like constructing equipment, and 
some like operating on the High 
Frequency (HF) bands below 30MHz. 
However, one of the fastest growing areas 
of the hobby is associated with the VHF 
and UHF bands between 30MHz and 
3GHz. Here, there are a number of bands 
which offer interesting challenges whilst 
being convenient to use because enormous 
aerials or very high powers are not 
required to achieve useful results. There 
is plenty of equipment available for the 
base station at home, in the car or even for 
portable use. The equipment is reason- 
ably priced and is fun to operate. In addi- 
tion to this a Class B licence can be used 
to operate on these bands, and this can be 
obtained without the need for passing a 
Morse test. 


Bands 


There are a total of six bands in this por- 
tion of the spectrum. With the lowest ama- 
teur band at 50MHz and the highest one 
reaching 2450MHz, there is a great deal 
of variety in the bands. Everything, from 
the types of station that can be heard, to 
the propagation modes experienced, is 
different. 

The lowest band in frequency is 6m. 
This stretches from 50 to 52MHz. It has 
only been released for amateur operation 
comparatively recently. As such, it is not 
used as widely as some of the other bands. 
Even so, it can give some very interesting 
results. Being only just above the HF part 
of the spectrum, it is often affected by the 
same ionospheric propagation conditions 
that are seen on the short waves. This 
means that contacts are sometimes pos- 
sible across the Atlantic, or even to the 
other side of the world. © 
Above six metres, the 4m band can be 
found. It stretches between 70-00 and 
70-50MHz. It is capable of supporting con- 
tacts over distances of 100 miles or more, 
under normal conditions. However, it is 
limited in that it is only allocated to ama- 
teur operation in a handful of countries. 
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This means that there is very little com- 
mercial equipment available. As a result, 
most (if not all!) of the amateurs operat- 
ing on 4m do so with homebrew equip- 
ment — a taste of what it was like before 
the Japanese black box invasion! 
Moving up in frequency, the next band 
is 2m. This is the most popular and widely 
used band above 30MHz. Whilst this 
means that there is a greater possibility 
of interference between stations, it does 


have the advantage that there is a better 


possibility of having a contact with some- 
one. The band carries a wide variety of 


Dorking and District Amateur Radio Society (G3CZU/P) operating on 4m from a 
horsebox during the 1991 VHF National Field Day (NFD). 









_ ETE... 


activity. There are a large number of 
mobile, portable and local contacts which 
can be made, with activity reaching peaks 
in the evenings and at weekends. In addi- 
tion to this, DX (long distance) activity is 
fairly high at the moment. Under normal 
conditions it is possible to make contacts 
of up to fifty or sixty miles with an aver- 
age aerial, but when propagation condi- 
tions are good this can rise to a few 
hundred miles — or even just over a thou- 
sand. Another advantage of the band is 
that commercial equipment is plentiful, 
and prices are keen. 
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70cm is the next band. In many 
respects it is similar to 2m, but it is a 
wider band allowing for more different 
types of activity. However, it is not as pop- 
ular as 2m, and as a result there is less 
interference. 

Moving further up the socelca there 
is the 23/24cm band. This covers 1240 to 
1325MHz. Although the band is becoming 
more popular because new equipment is 
being launched onto the market for it, 
activity is still less than on 70cm. How- 
ever, it is a good band for experimenta- 
tion and it is surprising what distances 
can be reached under the right conditions. 

The highest band in the UHF part of 


the spectrum is 13cm, which stretches You don’t have to buy Japanese equipment to ‘get going’ on the popular 2m band. The 
from 2310 to 2450MHz. Activity is quite July and August 1992 copies of ‘Radio Communication’, the RSGB member’s magazine, 
low, being restricted mainly to enthusi- published details on how to modify cheap and readily available ex-PMR gear with a 
asts who build their own equipment. homebrew frequency synthesiser. 

Even so, it is very interesting and during 
contests the level of activity rises, and 
contacts can be made into the Continent 
if locations and aerials are good. 


Modes 


A wide variety of different modes are used 
for transmission on these bands. The 
choice of mode will vary upon the type of 
contact being made, as each different one 
will have its own advantages and disad- 
vantages. 

Frequency modulation (FM) is prob- 
ably the most widely used, particulary on 


2m and 70cm where there i 8 lot of On the VHF and UHF bands, you’re not limited to just voice, Morse and data 
mobile and portable operation. It is ideal communications. You can, with suitable equipment, transmit television pictures as 
for this, because with I'M it is possible to well! Depending on the band being used, fast or slow-scan modes can be used. 
remove most of the effects of signal Pictured is the Aztex 24cm fast-scan ATV transmitter. 

strength variation. This is particularly 
important for mobile operation where the 
signal flutter would become very annoying 
and make it difficult to copy. In addition 
to this, the accuracy of tuning required 
for FM is not nearly as high as that 
needed for Single Sideband (SSB). This, 
too, is important to reduce the need for 
the operator to keep adjusting the set — 
particularly when driving. 

Whilst SSB is not widely used for 
mobile, portable and local contacts it 
comes into its own for long-distance work. 
Owing to the fact that an SSB signal can 
be copied at a lower strength than an FM 
one, it often has the edge and accordingly 
it is used exclusively for DX (long- 
distance) speech operation. 

CW (morse) is also used, and again this 
is very good for DX contacts. However, 
activity is very low in comparison with its 
use on the HF bands below 30MHz. 
Despite this some good CW contacts can 
be made, especially at weekends when 
activity is higher. 

A growing area of VHF/UHF interest 
is that of data communications. With the 
increase in the use of computers it is now 
possible to use more sophisticated means 
of sending data, with error checking and 
a host of other facilities. Packet radio is 
the most popular form, being very easy 
and flexible to use. Not only is it possible 
for stations to talk to another directly, but 





































ated. The outgoing message is stored at 
the sender’s local mailbox until traffic 
reduces. It can then be sent from one mail- 
box to the next until it reaches its des- 
tination; it is stored in the final (i.e. that 
nearest the recipient) mailbox until it is 
collected. In theory this system could cover 
the whole world if there was a large 
enough network built up — but that is look- 
ing into the future, although there are a 
few links with other countries at the 
moment. 





Repeaters 


A large number of people operate their 
equipment from cars, or use hand port- 
ables. In either case the signals from these 
stations will not be as strong or steady as 
those from fixed stations with good aerials 
and on a good location. To overcome this 
problem a network of repeaters has been 
set up, mainly on 2m and 70cm. 

_ Essentially, a repeater is just a unit 
that receives signals on one frequency, and 
transmits them on another. They are 
located in good positions and have a wide 
coverage area. This enables them to pick 
up signals from weak stations that have 
a poor coverage, and then retransmit 
them over a much wider area. In this way, 
repeaters enable stations with weak 
signals to make contacts they would not 


it also possible for a third station to relay 2 normally be able to make. 

the messages so that much greater dis- The Alinco Dd-580. Justoncofthe _ For the repeater to transmit and 

tances can be reached. : excellent value amateur radio products receive at the same time, it has to use one 
If this was not enough, then a system available through Maplin from Waters frequency for receiving (input channel) 

of ‘mailbox’ stations has been inaugur- | andStanton. ~ and another for transmitting (output 
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Propagation 

Although repeaters enable many stations 
to reach longer distances, the range of 
fixed stations is generally governed by the 
equipment and in particular the aerial, 
its location and the propagation conditions 
present at the time. 

Often stations with large aerials and 
high transmitter power can make contacts 
over distances of a hundred miles or more 
on bands such as 2m or 70cm. However, 
for those people with more modest equip- 
ment it is not unreasonable to expect to 






Repeater 
relays the signal 
on a slightly 
different frequency 










Mobile station Weak station 





















cannot hear transmits make contacts over distances of around 
other station into the 50 miles with a reasonable aerial. 
directly repeater The distances covered on the various 


bands can be greatly increased when 
the propagation conditions are right. 
Tropospheric ducting, sporadic ‘E’ and a 
number of other types of propagation (to 
be described in a future article) can enable 
: long-distance contacts to be made. 
Operation of repeater. 
channel). This is known as ‘duplex’ opera- there are allocations for beacons which Equipment 
tion. On 2m the difference between the give an indication of propagation condi- 
two frequencies (the ‘repeater shift’) is tions, and frequencies set aside for data 
600kHz, whereas on 70cm it is 1600kHz. | modes, SSB and morse. 70cm is split up 
Out of interest, ‘simplex’ operation is 
where 2-way communication occurs on the 
same channel. Most non-repeater contacts 
are made in this way. 
Using a repeater is fairly simple, but it 
is necessary to know how they operate. 


To demonstrate some of the many aspects 
of VHF and UHF operation an Alinco DJ- 
3 580 was put through its paces. This unit 
in a similar way, but as there is more is a compact hand-held transceiver cover- 
space there is a greater amount of flex- ing both the 2m and 70cm bands. It is 
ibility for different modes. capable of giving two watts output on 2m, 
Operation on FM is channelised. This and 1-5W on 70cm with its standard Ni- 
is particularly useful because it makes fre- Cd battery pack. If it is used with a high- 
: quency changes much easier, and it keeps current 12V pack, or if it is run from a 
iy ye era stations a fixed distance apart, minimis- oe 12V supply, it can give a 
odically sending its call sign in Morse so | ig the interference. Each channel is given 4 When the wil 4 f 4 
it can be identified. This is generally | designation. Simplex channels are num- k ae ce VK oF : ‘ " oe 
known as the ‘beacon’ mode. To activate | bered starting with the letter S for 2m, a an oe one a : rk ee of 
the repeater, a transmission on the input and SU for 70cm. For example, S20 is on cee jevels of Sen ee . ee ye ee 
must have a short audio tone (‘tone burst’) 2m, and SU20 is on 70cm. Similarly, i can he reduced from an iG 
of 1750Hz. This prevents the repeater repeater channels start with R on 2m, and 1 W or even to 800m fn Addition fo this 
being activated by spurious noise. Once RB on 70cm. : 


: there is a battery-saving facility which can 
this has been done, the repeater will For simplex operation, initial calls are be activated iene ts fare activ- 
retransmit the signal on the input fre- 


made on the calling channel. Once contact ates the receiver for 300ms every second 
quency. Once the first station has finished has been established the stations move when no signals are actually being 
transmitting , he will be able to hand off to another channel convenient to both received. 
transmission over to another person with- of them. By adopting this system, people Ifthe DJ-580 is being run from dry bat- 


out the need for another tone burst — pro- nly kev i‘: lf, ; force the Alinco baton iedicower caucl 
vided that the gap between transmissions | ° > °"° to monitor one channel for calls. , ioe power supply 


is not too long. In this way a normal con- 
tact can be held, but each station will have 
to transmit on the repeater input channel 
and listen on the output channel. Once 
the contact is over, and no more trans- 
missions are present, the repeater will 
shut down and return to beacon mode. 

Although the operation of repeaters 
may seem a little complicated at first sight 
they are very easy to use, especially as 
today’s equipment caters for the split fre- 
quency operation without any trouble. As 
a result repeaters are a real boon to mobile 
or portable stations. 


- Band Plans and 


Channels 


To make the best use of the available spec- 
trum, and to ensure that the minimum 
amount of interference is caused by dif- 
ferent users, the bands are split up into 
different sections. The tables show how — 
2m and 70cm are split up. On 2m, most of 

the top 1MHz is taken up by FM opera- 
tion, although there is a section for satel- 
lite use. In the bottom half of the band, 
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The Alinco DJ-580, seen here being put through its paces on the summit of Mount Snowdon! 





circuit allows the unit to continue opera-_— 
ting when the battery voltage falls below 

5V. Whilst the power output and sensit- | — 
__ ivity are reduced, operation can continue | 
__ until the supply voltage falls to 3- SV. 


a Accessories _ _ _ 
The Dd oe comes capronnt with its own. a | aie) 


Being capable of full dual-band opera- : lage 


- . tion, the set « can receive ae peel 


: : ca) Fe programmed in. — 


In addition to the basic amateur band / 

coverage, the receiver will cover additional | 

frequency ranges. There is an AM band | 
between 108-000 and 142-995 MHz, and |~ 
| then three FM bands covering 130- 000 to 
| 178-995MHz, 400-000 to 469-995MHz and | — 
825 to 945MHz. Handy for scanner enthu- | — 
 siasts! It also has three different scan | _ 
modes that can be used. These allow a | | 
_ whole band, part of a band or the wea es ot 
channels to be scanned. | 
Finally the set offers a DSQ (Digital . 

_ Squelch) facility. This can be used whena | 
_ large number of people monitor a given | _ 

_ frequency. By using DSQ itis possible to | 


activate a specific set compatible with this 


system, or a group of such sets. This could | 
be useful if a club had its own calling fre 
— A club member could call a ae 


out activating ever bodys sets. 


Controls 
The unit measures only 140 x 58 x oan 
with its standard battery pack. This 


means that it is truly pocket-sized, and ~ 


very portable. There are a number of con- 
trols on the transceiver. On the top are 
separate volume and squelch controls for 
_ the UHF and VHF sections. In addition, 


| there is a tuning knob that will tune either 
_the VHF or UHF section. Tuning can be 


in increments (which can be programmed 

in), or alternatively via. preprog ram 

memories. _ 
On the front of the oe is the LCD di 


The control keys are peeks 


display. Whilst the keys are fairl : : aie 


they are reasonably well-spaced ar id no 
trouble was experienced in using the 
They can also be illuminated along with 
y — a very useful featur for 
operation at a 
The af  (push-to-tall bar is conveni- 


the bottom section is press aC mee 
is gt ed at the a a the trans- 
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: at can transmit aura or can. have 7 tion is ecviaoged 


spl transmit and receive frequencies for _ 


_ set from the inevi 
repeater use. The offset required can 


“scratches. 


Frequency (MHz 


144-000 to 144-50 
144-000 to 144-025 
144-050 

144-100 

144-150 to 144-500 
144-300 

144-400 

144-500 to 144-850 
144-500 

144-600 

144-625 

144-650 

144-675 

144-700 

144-750 

144-845 to 144-990 
145-000 to 145-800 
145-800 to 146-000 


‘Table 1. Band Plan for 2m. 


Frequency (MHz 


145-000 
145-025 
145-050 
145-075 
145-100 
145-125 
145-150 
145-175 


145-200 
145-225 
145-250 
145-275 
145-300 
145-325 
145-350 
145-375 
145-400 
145-425 
145-450 
145-475 
145-500 
145-525 
145-550 
145-575 


145-600 
145-625 
145-650 
145-675 
145-700 
145-725 
145-750 
145-775 


7 to prevent unwanted functions being 7 7 1. Us 
~ accessed by mistak e - 


“On i air, it also performed well. - 


its ‘rubber duck 


2 a contacts were often Mitta to a 
7 Loma of about t 


s, but access cou! d | 


Modes Allowed or Use 


CW only 

Moonbounce operation 

CW calling frequency 
Meteor Scatter (CW) 

SSB and CW 

SSB calling frequency 
Meteor Scatter (SSB) 

All modes 

Slow Scan TV 

RITy 

Packet Radio 

Mailboxes 

Packet Radio 

Fax calling frequency 

TV calling and talkback frequency 
Beacons | 

F'M Simplex and Repeaters 
Satellite operation 


Channel Designation 


Repeater Input Pann 


Simplex Channels 


Repeater Output Channels 











Being so compact, it goes without say- 
ing that the DJ-580 is very portable. It can 
be slipped into a pocket and carried 

almost anywhere without any trouble. 
To prove this fact, the unit was taken on 
holiday. All that was needed was the 
_ transceiver itself and the charger. 

A number of contacts were made from 
the places stayed in. However, it was also 
taken on a number of outings. One inter- 
esting location for radio operation was the 
summit of Snowdon, which is about 3,500 

feet above sea level. 

Carrying the receiver on the walk to 
the top was no trouble due to the light 
weight and compact size. Once there, the 
view gave an indication of the possibilities 
for radio transmission. Despite this poten- 
tial, the first contact was with another 
amateur on the summit — only about 20 
metres away! However, with this contact 
complete, a longer look was made round 
the bands. Contacts were made with other 
stations in Wales, and repeaters in both 
Northern and Southern Ireland could be 
accessed, as could a number well into 
England. Not bad for such a tiny unit! 

The experiment was repeated a week 
later when climbing Skiddaw, a peak of 
just over 3,000 feet, above sea level, in the 
Lake District. Reception here was not as 
good because of the other high peaks 
around. Even so, repeaters in Ireland 
were audible and contact was made 
through a repeater over 30 miles away. 
This again proved that the unit could be 
taken and used almost anywhere with 
virtually no extra effort or problems. 




























































































Licences 


In common with all other amateur radio 
transmitting equipment, a licence is 
required to operate the DJ-580. However, 
it can be used by those holding a number 
of different licences. Ordinary class A and 
B licensees can use it on both bands. In 
addition to this, novice licensees can use 

it on their 70cm allocation. Such licences 
are not difficult to obtain, although they 
do entail some examinations and tests. 
Full details of all licences and how to 
obtain them are available from the Radio 
Society of Great Britain, Lambda House, 
Cranborne Road, Potters Bar, Herts., EN6 
3JE (telephone 0707 49855). 














Summary 
The DJ-580 was great fun to use. It per- 
formed well under a number of different 
circumstances. Reports of audio quality 
were good and the receiver sensitivity was 
good. Coupled to the fact that it was easy 
to use, its very competitive price (£369.95, 
Maplin order code CM93B) makes this set 
an ideal choice for anyone considering 
both 2m and 70cm operation. If trans- 
* verter units (advertised widely in the 
amateur radio press) are used, other 
bands (such as 6m and 23/24cm) are also 
within the realms of possibility. 

In addition to the DJ-580, Alinco make 
a range of other products. These include 
single band handhelds, and a range of 
mobile sets for VHF and UHF. Full details 
of all this equipment can be found in the 
‘Communications’ section of the 1993 
_ Maplin Catalogue. 
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Frequency (MHz) 


432-000 to 432-150 
432-000 to 432-025 


432-050 


432-150 to 432-500 


432-200 
432-350 


432-500 to 432-800 


432-500 
432-600 
432-625 
432-650 
432-675 
432-700 


432-800 to 433-000 
433-000 to 433-375 
433-400 to 434-600 


433-625 
433-650 
433-675 


434-600 to 435-000 
435-000 to 438-000 
434-000 to 440-000 


Table 3. Band Plan for 70cm. 


Frequency (MHz) 


433-000 
433-025 
433-050 
433-075 
433-100 
433-125 
433-150 
433-175 
433-200 
433-225 
433-250 
433-275 
433-300 
433-325 
433-350 
433-375 


433-400 
433-425 
433-450 
433-475 
433-500 
433-525 
433-550 
433-575 
433-600 


434-600 
434-625 
424-650 
434-675 
434-700 
434-725 
434-750 
434-775 
434-800 
434-825 
434-850 
434-875 
434-900 
434-925 
434-950 
434-975 


Table 4. 70cm Channel Designations. : 





Modes Allowed or Use 
CW only 


Moonbounce 
Centre of CW activity 
SSB and CW 
Centre of SSB activity 
Microwave talkback 


All modes 






Centre of Slow Scan TV activity 
Centre of RTTY activity 

Packet Radio Links 

Packet Radio Links 

Packet Radio 
Centre of Fax Activity 


Beacons 


Output for 1-6MHz shift Repeaters 
FM Simplex 
Packet Radio 
Packet Radio 
Packet Radio 
Input for 1-6MHz shift Repeaters 
Satellite operation 

TV operation 
















Channel Designation 


RBO 
RB1 
RB2 
RB3 
RB4 
RB5 
RB6 
RB7 
RB8 
RB9Y 
RB10 
RB11 
RB12 
RB13 
RB14 
RB15 


SU16 
SU17 
SU18 
SU19 
SU20 
SU21 
SU22 
SU23 
SU24 


RBO 
RB1 
RB2 
RB3 
RB4 
RB5 
RB6 
RB7 
RB8 
RB9 
RB10 
RB11 
RB12 
RB13 
RB14 
RB15 


Repeater Channels 


Simplex Channels 


Repeater Channels 
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A number of thoughts struck me while | was 
window shopping the other day. I'd been prow- 
ling round Hi-Fi shops, looking at Philips’ digital 
compact cassette (DCC) and trying to catch a 
(rare) glimpse of Sony’s MiniDisc system. | wanted 
to observe people using them, and get sales 
people’s ideas of what the two systems can offer. 
My first thought was how many sales were being 
made. Or, rather, how many sales weren't being 
made. Oh yeah, quite a few people, like me, were 
there trying out the goodies, but all the time | was 
looking no-one actually bought one. 

My second thought was how the sales 
people themselves viewed the systems. Probably 
because of punters’ attitudes, maybe because of 
the Christmas Spirit (I write Technology Watch 
some 5 weeks prior to publication), | don’t really 
know, but nobody was giving any hard-pitch 
sales-talk. As interested parties came up to 
look at the new digital recordable systems, sales- 
people merely pointed out the features, showed 
how to use them and stood back. At one Hi-Fi 
shop, | was simply given a couple of albums and 
a pair of top-of-the-range headphones and pointed 
in the direction of the display. 

The only time | can ever remember anything 
like this was when personal computers were first 
available — you more-or-less stood in a queue to 
see the Commodore Pet — no-one was trying to 
sell them; they were simply an amusing curiosity. 
As we are all now aware, somebody did in fact 
sell more than just one or two personal comput- 
ers, and maybe the same will happen to DCC 
and MiniDisc. Time will tell. Meanwhile, they’re 
both fabulous systems in terms of sound quality. 
They just cost rather a lot. 

These things are merely observations about 
sales techniques. The third thought | had about 
them has more of a technical perspective, how- _ 
ever, and contradicts what I'd previously thought 
about them. | always considered Philips’ DCC 
to have an edge over Sony’s MiniDisc, simply 
because a DCC player can play back cassettes 
recorded on a conventional cassette recorder. So, 
after buying a DCC machine, you can scrap the 
old cassette recorder. This, so it seems, avoids 
the problem of having to keep backup formats 
in an old and inferior medium — much like most 
people still have a turntable to play old albums, 
while having a CD player too. 

Sony’ s MiniDisc, on the other hand, like CD 
was to vinyl, is a new format totally incompatible 
with previous formats. On first sight, therefore, 
many people would go for DCC over MiniDisc. 

But if you consider how you’re going to actu- 
ally use the tapes and discs, things look different. 
Wherever you are you'll use whatever is most 
convenient. In the house, a disc format is prob- 
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ably best. You have quicker access to tracks, and 
there’s less likelinood of damage to the format — 
whatever you think of tape, it has a greater risk 
of damage simply because it istape. 

That’s the house. Where else do you listen 
to music? Hmm, that’s right, in the car. Now these 


new formats are still pretty expensive, and unless . 


you're going to fork out around another £500 to 
buy a car-based DCC or MiniDisc player you'll 
still be using an analogue cassette player there. 
So if you want to listen to music in the car you 
probably still have to transpose your music (from 
CD, DCC or MiniDisc) onto a cassette. And this 
means you still need your old cassette recorder. 
Looked at this way, there’s no difference 
between having DCC or having MiniDisc. In fact, 


- because MiniDisc is a more permanent medium 


(with less risk of damage) it perhaps has the edge 
over DCC. 


In Operating Terms 


Computers, as readers will be fully aware, need 
operating systems to be able to do their jobs. 
Without an operating system, a computer is about 
as much use as a television without a screen. 
When you buy a computer these days, the 
operating system is usually pre-installed by the 
manufacturer onto the internal hard disk. By 
comparison, in days of yore a computer's oper- 
ating system had to be installed from floppy disks 
before any other programs could be installed and 
run. This always meant a considerable wait 
between turning the computer on and being able 
to use it. Not many computers are sold without — 
a hard disk nowadays and so pre-installation of 
operating system software provides a useful way 
of getting the hardware up-and-running without 
any floppy disk-swapping and mental agitation. 
However, it’s essential to keep a copy of the 
operating system on floppy disks anyway, just in 
case the hard disk is corrupted in any way that 
might prevent the operating system from working. 
Also, users may well want to reinstall the system 


to their own requirements after reformatting the 


hard disk to bypass fragmentation and so on. Of 


course, manufacturers always supply the operat- 


ing system on floppy disks as well, for these very 
reasons — or, at least, that’s what any manufac- 


turer should do. 


But there’s been a significant drop in computer 
prices for the last year or so. Computers generally 


are getting cheaper, and there has been a price 
war between manufacturers that has benefitted 


no-one except the buyers. You can pick up a fat 


computer with much more power and greater 
speed for much less than you'd have paid for a 
skinny, slow and weak machine just a few months 
back. While a floating pound stopped the march 
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down in prices and has indeed reversed it 

slightly in some instances over recent months, the 
computer price war still rages and many smaller 
companies have been bombarded into bankruptcy 
by narrower and narrower margins. 

Maybe margins are being cut too narrow, 
or maybe a particular manufacturer’s marketing 
department has missed a trick, but it has come to 
my attention recently that a computer company 
called Ambra has been supplying computers with 
a pre-installed operating system but with no backup 
floppy disk set. This was only noticed by a reader 
after he got the thing home. No mention of this is 
given in the sales literature. 

Now, at risk of a libel suit, I'd like to point out 
that this should not be. Any computer should be 
supplied with a backup floppy disk set of its oper- 
ating system. When all is said and done, if a hard 
disk crashes or the operating system becomes 
corrupted in any way, the computer becomes 
unusable without floppy disk backup. 

Ambra might like to dispute this proposition. 
After all, computers are far more reliable than 
they used to be and any risk of operating system 
corruption is arguably slight. | agree totally. But 
would you buy a computer if you knew it had 
no floppy disk backup of its operating system? 
Would you buy a car if you knew it had no jack? 

Whatever, Ambra (admirably) has said it will 
repair and recover any data which is held on a 
hard disk if the operating system crashes, and this 
may allow users some measure of security. But it 
still means you have to contact Ambra, and wait 
for your computer to be repaired. And is Ambra 
likely to send an engineer to do the job for you? 
It's my guess they're more likely just to send you 
a set of floppy disks with the operating system 
on, for you to reinstall yourself (but what happens 
when your on site maintenance agreement/ 
guarantee expires — Ed.).Some users of comput- 
ers without a backup floppy disk set might even 
wish to contact their manufacturer's Technical 
Support department saying their computer is 
down, and requesting a floppy disk copy of the 
operating system — it’s just an incey-wincey white 
lie, after all. | wouldn't blame-them if they did. 

As far as | know Ambra is the only supplier 
with this sort of attitude. But it may not be the 
case. Have any other readers had the same 
problem? Have you approached the supplier? 
What happened? Let me know if you have, it’s 
something I'd like to follow through. You can 
contact me through the Editor. 

Oh, and incidentally, Ambra was set up to 
market cheaper computers from a much larger 
and more expensive range. If you’re not already 
aware, you might be amused to know Ambra is 
a subsidiary wing of IBM! 
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PROJECT 
RATING 


Above: The completed Dual Input 
Amplifier, seen here configured as a 
balanced-line microphone preamplifier. 
Below: Side view of the Dual Input 
Amplifier, showing arrangement of 
potentiometers. 






FEATURES 
* Highly Flexible _ 
* Low or High Impedance 

Line/Mic Inputs 


* Mono or Stereo 
Configurations 


* Can be configured as — 
_ RIAA-Equalised Phono 
_ Preamp 


* All Components Supplied 
(for listed confi eatlons} 


APPLICATIONS 
_%* Modular Mixers : 
3% Updating Existing Systems — 
—* Hi-Fi Equipment a 
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The Dual Input Amplifier Module is a very 
flexible building block for use in mixers and 
amplifiers. Each half of the module can be 
configured in one of four different ways; 
these are: stereo line (unbalanced), stereo 
phono (unbalanced), mono microphone 
(balanced or unbalanced) or mono line 
(balanced or unbalanced). The unbalanced 
microphone and line inputs can also be 
configured for high or low impedance. 
As a result, this module has a wide variety 
of applications ranging from a phono 
preamplifier, suitable for use with magnetic 
(or high output moving-coil) cartridges in a 
power amplifier or elderly music centre, 
through general input modules for a mixer, 
to providing a PA amplifier with a balanced- 
line microphone input. The kit contains 
all the parts necessary to build any of these 
options; for some configurations, different 
component values or a wire link may be 
required for a particular position. 


L(H) @ 


SHIELD ¢ 


R(L) 


Circuit Description and 


Operation 


Note that there are two identical circuits on 
each module, for maximum flexibility. For 
example, the first could be configured as a 
balanced-line mic preamp, while the second 
could be configured as a stereo line amp. 


1. Microphone (Medium/Low 
Impedance Balanced) 

The input module should be configured as 
shown in Figure 1 if the use of medium/low 
impedance (typically 600Q) balanced- 
output microphones — for example, 
professional dynamic and ribbon types — is 
anticipated. Note that the input impedance 
of the circuit is 5k6. The screen of the 
microphone is connected to OV, while 

the in-phase and out-of-phase signals are 
applied to the non-inverting and inverting 
inputs of the differential amplifier IC2 (refer 


Shielding 


6.55mm Jack 


Shielding 





Figure 3. Connection of unbalanced high-impedance source. 
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to the connection drawing of Figure 2). The 
output of IC2 is then fed to IC1, which has 
a gain variable from unity to aproximately 
13cB (a factor of 4-5). The gain of IC1 is 
determined by the position of the wiper of 
RV1; the higher the resistance in the 
feedback loop, the higher the gain. The 
‘back-to-back’ capacitors, C6 and C7, form 
a bipolar capacitor, the function of which 
is to form a high-pass filter, preventing very 
low (subsonic) frequencies from being 
amplified. 


2. Microphone (High Impedance 
Unbalanced) 


The unbalanced high impedance mode 

is achieved by shorting the inverting input 
of the balanced-input circuit of Figure 1 

to ground (OV). In this case, the input 
impedance will be increased to 100kQ . A 
microphone input of such high impedance 
is seldom required these days, but those 
who hang onto their crystal microphones 
for sentimental reasons will be glad to 
know that they have been catered for! But 
seriously, most guitar pickups (particularly 
the cheaper ones that employ crystal 
transducers) require a high impedance 
input, and may be used with a Dual Input 
Amplifier configured in this way. The 
connection diagram is shown in Figure 3. 


3. Microphone (Low-Impedance 
Unbalanced) 


The unbalanced low-impedance mode, 
intended for use with semi-professional 

and domestic-quality electret microphones, 
is achieved in a similar way to the high- 
impedance version. On this occasion, 
however, the non-inverting input is shorted 
to ground; the input impedance then 
becomes 5k6. The wiring diagram is shown 
in Figure 4. Note, however, that as the 
signal is applied to the inverting input of 
A2, the circuit will invert the phase of the 
signal — ideally, the signal will be inverted 
somewhere further on in the mixer chain so 
that the correct phase is maintained. If the 
module is intended as a preamp for use 
with an amplifier, a phase inverter (which 
need only be an op amp configured as a 
standard inverting buffer) should be used. 


4. Mono Line (Unbalanced/Balanced 
Low/High Impedance) 
‘Line level’ refers to the high-level outputs 
of tape machines, tuners, CD players and 
the like. Generally, in these situations OdB 
relates to a standardised voltage of 0-775V 
RMS. Bearing in mind the few millivolts 
produced by a microphone, it is important 
never to apply such (comparatively) high- 
amplitude signals to the input of a 
microphone (or, for that matter, a phono) 
preamplifier, otherwise severe overloading 
could result — producing harmonics that 
may cause your tweeters to ‘fry’. For these 
reasons, the Dual Input Module is capable 
of being configured for use with line-level 
signals. | 

The mono line amplifier, shown in 
Figure 5, is essentially the same as the 
microphone preamplifier, and is configured 
in the same way. The only differences are 
that input coupling capacitors have been 
added (to cope with any DC offsets that 
may be present on the input signal) and 
that some of the resistor values have been 
changed; the most significant role of R1 and 
R2 is now that of an input attenuator. Used 
in the same way as the microphone 
amplifier, the input impedance in balanced 
and unbalanced low-impedance mode is 
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Shielding 
6.35mm Jack 
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ee C8 to a ho in for 8, . i. 
decouple the split-rail power supply I5V | 


Channel 1 


ideally) required by the Dual use Oo L(H) Lo - 

Amplifier. acl. : 
O 

Cgriniinn: OR(L) RO 


a CSL. Col 
First of all, decide which of the four options 

you wish to build for each of the module's 
two independent circuits — for example, a_ 
nice a on one ot of os PCB, 
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o1 > 
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OUTPUT 


Oo R(L) 
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Channel 2 






























oe ng. now nee fae all - — 
_ links and components from the table for 

_ the appropriate version(s), the capacitors 
| common to all configurations (C1 UR, C8, 
__ C9, C10 and C11) should be fitted. 

The a are ¢ followed by the IC 





: Figure 8. Dual Input Amplifier p pews rsuppY 
arrangement. 


wire links to wire 2 Up the terminals of each _ 
potentiometer to the relevant connection 
points. If you have chosen either the micro- 
phone or mono line input, then only the - 
links A, B, and C need to be fitted-—onlyone 
of the potentiometer’s two ganged sections 
are required under these circumstances. —s— 
Finally, IC1 and IC2 should be installed 
in their sockets — the notch, or spot, on 
each IC package should be aligned with — 
that on the IC socket. 


L 
IN st RiL 





/ eG (the notch of the ie ould be 
lined up with that of the legend), and the 
| PCB pins. Both sockets and. pins should be 
fitted from the component side. 
Fit RV1L/R from the component a : 
| (the control shaft should be visible from the 
| solder side) of the PCB. Use e the epee 


Testing and Installation 
The PCB is now complete; but before 
attempting to use the module, carefully 
check your work for poor solder joints, 
bridges, whiskers and misplaced compon- 
ents. The best way to test the module is to _ 
use it for its intended application. Note that _ 
all audio connections, to and from the PCB, 
should be made with screened cable to 
avoid the possibility of hum pick-up (this is 
particularly true of low-level microphone 
and phono inputs). For balanced-line 
signals, twin-core overall-screened cable 
should be used. A split-rail power supply 
capable of supplying 100mA is required; for 
maximum dynamic range, +15V should be 
used, although the unit will work with 
power supplies rated as low as +5V. 





R 
IN CSR R1iR 


| Specifi cation 
Number of independent 
channels: Up to 4 
Gain adjustment range: 25dB 
_ | Signal to noise ratio: 80dB 
| THD: <0-05% 
| | Frequency response: 20Hz to 20kHz 
(t0-5dB) 


JR3R RAR] | 


Deviation from RIAA 
| equalisation curve: Less than 1dB | 

Power supply: +5 to +15V DC; 
100mA per rail 





STE. ate O_ LINE 





Figure 6. Stereo line —“p configuration 





he Maplin ‘Get-You-Working Service’ is available for this project 
see Constructors’ Guide or current Maplin Catalogue for details. 
The above items (excluding Optional) 
are available in kit form only. 
Order as VE30H (Dual Input Amplifier Module) Price £19.95. 
Please Note: Some parts, which are specific to this project 
(e.g., PCB), are not available separately. 
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sing a serial packet controller as a 
i | virtual UART, a Personal Computer’s 

(PC’s) COM port (serial port) can 
accept most synchronous or asynchronous 
communications protocols, while still 
looking to the PC host as a conventional 
asynchronous UART. Continuing with the 
subject of computer networked communic- 
ations, this article explains the technology, 
and shows how it can be used in a typical 
application. The application selected is that 
of a fibre optic link to another computer at 
data rates of up to 1:2M-bit/s. 

Applications for a virtual UART stretch 
the imagination. It can be used as an Input/ 
Output controller for any PC or workstation, 
regardless of the operating system. When 
built into a modem, it demonstrates good 
design flexibility. For the prototyping of 
communications links, it is a wonderful 
emulator. For Local Area Network (LAN) 
and Wide Area Network (WAN) applications, 
it is a powerful packet controller. It is also 
ideal for multi-tasking applications, such 
as allowing the PC to communicate with 
another device, whilst simultaneously 
running a non-communications program. 

Such unique functionality is embodied 
in a serial packet controller from Silicon 
Systems, Inc. Although this is known as 
the SSI73M650SPC, let’s call it the 650 for 
convenience. To the PC host, the 650 always 
looks like a common 550 type asynchronous 
UART. But to a device communicating 
with the PC, the 650 can emulate virtually 
anything, including an 8530 type synchronous 
UART. With Manchester encode/decode 
capability (see separate panel) the 650 can 
even be used with fibre optic communications 
links. In addition to Manchester encoding, 
the 650 also supports NRZ, NRZI and FM 
encoding. Since the device is ideal for 
laptop or portable PC applications, it 
includes a power-down mode to extend 
the computer’s battery life. If the application 
calls for V42 error control, the 650 includes 
32-bit CRC error checking for full V42 
compatibility. 


Designing a 
Communications System 
The first step in designing a system using 
the 650 is to select the operating mode. 
Two basic modes are available: single 
processor and dual processor. Single 
processor mode can be further broken 
down into two basic architectures (see the 
section on design decisions). 

The foremost reason for using a single 
processor design is to save costs, but the 
capabilities are far more limited than with a 
dual processor design. The single processor 
configuration must be dedicated to a single 
task. It must share the host CPU. In most 
applications it is limited to a data rate of 
9,600 bit/s due to the interrupt handling 
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limits of the host CPU. And, while it 

is compatible with the V22 bis data 
communications standard, including 
compression, it cannot be used in designs 
requiring compliance with more advanced 
specifications, such as V32 and V42 bis. 
V32 is a 9,600 bit/s modem data pump 
modulation standard. V42 bis is a CCITT 
compression standard that is capable of 
compression ratios up to 4:1. (Compressing 
data prior to transmission means that it can 
be sent in less time, saving transmission 
costs.) 

Dual processor designs offer the increased 
flexibility of multi-tasking. However, it also 
requires a dedicated microprocessor, albeit 
an inexpensive one. Much higher data rates 
can be handled, and compatibility can be 
achieved with standards such as: V32 with 
compression; V32 at 9,600 bit/s; V32 bis at 
14,400 bit/s; V42 bis with 4:1 compression; 
and V22 bis at 2,400 bit/s. In fact, data rates 
of up to 10M-bit/s can be achieved with a 
dual processor design, if Manchester encode/ 
decode is used on a fibre optic link. 

If the single processor is selected, several 
questions must be asked by the designer. 
The first has to do with the method of 
addressing the part. There are three 
addressing modes for the 650: 550, 8530 
and 8530 in the 550 address space. The 
method of addressing that is selected 
depends on the host software being used. 
If it expects to see a 550 UART, the 550 
addressing mode must be used. Likewise, 
the expectations of the host software will 
also determine if either of the other two 
modes is correct. 

Separate addressing and chip select pins 
are available for the 550 and 8530 blocks. 
When the 8530 must be addressed in the 
550 address space, the chip selects for both 
blocks have to be wired together. In 
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Figure 1. SDLC loop transmission. 


SERIAL PACKET CONTROLLERS 


addition, an external device, for example, 
an intelligent data pump, may be mapped 
into the same address space as the 550 
register set. 

Next the designer needs to know 
whether the 650 will address external 
devices within the 550 address space. If the 
designer wishes to utilise the 650’s internal 
decoder to address external devices, the 
external devices must be compatible with 
the bus timing produced by the 650. 

Finally, the designer must decide 
whether to configure the 650 in a mailbox 
mode, utilising the 550 block’s 16 byte FIFO 
as a mailbox. In mailbox mode, applications 
are possible where the 550’s register set is 
required to interface to standard software, 
but the additional functionality of the 8530 
is required for either synchronous 
communications or data compression. 

The main advantage of the dual 
processor mode is the addition of a 
dedicated microprocessor to control the 
650. A simple inexpensive 8-bit micro- 
processor can be selected, such as an Intel 
8051 or equivalent device. With such a 
dedicated microprocessor, it is no longer 
necessary to steal machine cycles from the 
host PC’s CPU to control the synchronous 
section of the 650. 

Together with the dedicated micro- 
processor there’ll be buffer storage, ie. 
RAM. If a lot of buffer storage is required 
for the application, inexpensive dynamic 
RAM is suggested. 

For a particular application under design, 
a decision has to be made about how much 
buffer storage is required, and what type of 
buffer storage will be used. The minimum 
buffer size is one packet of data. However, 
several packets should be stored to improve 
link efficiency. From a flow control 
standpoint, the buffer needs to store 
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Figure 2. SSI 73M650 SDLC loop. 


enough data so that, when a control word 
is detected, the control action can be taken 
at the proper point in the data stream. Here 
the amount of buffer storage is related to 
the data rate and the time required to 


provide a signal to the other end of the link. 


The designer needs to determine . 
whether the control code will be resident 
in the dedicated microprocessor, or some- 
where else in the system RAM. There are 
maintenance advantages to storing control 
code in RAM and downloading it to the 
microprocessor. 

The next design decision is how to 
pass control information from the host 
CPU to the dedicated microprocessor. It is 
advantageous to use the scratch register for 
loading data path flow control information. 
If the flow control information is not put 
into the scratch register, it would have to 
be loaded in the data path itself. In this 
circumstance, additional intelligence is 
required to strip the flow control codes out 
of the data stream, and to act upon them. 

Finally, the designer needs to decide 
whether to use the DMA lines to the host 
processor to speed up memory access. 

In most cases, however, this will not be 
necessary. 


Designing a High Speed 
Fibre Optic Network 


A good example of the use of the 650 is in 
the design of a high speed fibre optic data 
network. This network ties together several 
IBM compatible PCs, as well as an assort- 
ment of peripheral devices, which can be 
shared on the network. In this case 
particularly high rates of data transfer are 
required, since large graphic files will be 
sent around the link, in order that the laser 
printer and plotter on the link can be used 
to print those files. Rather than using an 
expensive hub file server, the network will 
have a ring configuration with no central 
file server (see Figure 1). Fibre optic cable 
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is the choice for the transmission medium 
due to its inherent resistance to RFI. 

Each station on the network must 
look like a 550 type UART, so as to use 
conventional communication software on 
the network. A serial form of communication 
protocol will be used for the devices to 
communicate together. This protocol will 
provide error detection and retransmission, 
to ensure that data is transferred without 
being corrupted, and the protocol will 
provide a means for equal sharing of the 
resources between the demands of the 
users, preventing the network from being 
dominated by the demands of a single user. 

A synchronous communications protocol 
such as SDLC will be used, since these 
protocols contain the desired error checking 
facilities. SDLC has the drawback of 
requiring a clock to recover data from the 
network. However, SDLC can be transmitted, 
with Manchester clock encoding (see 
separate panel), to encode the data clock 
with the serial data, to allow the clock to be 
recovered at the receiver. Encoding the 
clock along with the data has the advantage 
that any changes in the timing, due to 
effects of bias distortion occurring on data 
transmitted, will be performed on the clock 
information stored in the data stream as 
well. 

This ensures that the data clock will 
always have the same timing in relation to 
the data being transmitted on the network. 
When the clock is recovered from the data 
path, the data clock will always occur with 
the correct timing for the serial commun- 
ication controller to sample the serial 
receive data. 

In order for the standard PCs on the 
network to communicate with conventional 
software, they need to see a conventional 
550 type UART. However, a 550 type UART 
is an asynchronous device that cannot 
understand a synchronous protocol such 
as SDLC. Hence some sort of protocol 
converter is required, e.g. the Silicon 


Systems Inc. 73M650 serial packet controller, 
which can accept most protocols and 
convert them to a signal that looks to the 
PC host like a standard 550 type UART. 


Selecting the Mode of 
Operation 
Single processor mode is not acceptable in 
this application, since in this mode the 650 
looks to the PC host like either a 550 type 
asynchronous UART, or an. 8530 type 
synchronous controller. However, it will not 
allow the PC host to see a 550 type UART 
while the network sees an 8530 type syn- 
chronous controller, so as to accept SDLC. 
Therefore a dual processor mode of 
operation will be used (see Figure 2) with 
a dedicated microprocessor and a RAM 
buffer. The built-in Manchester encoder will 
be used to transmit SDLC on a high speed 
fibre optic network. Although only 1K of 
buffer RAM is needed for data and about 
3K are needed for control code, 32K of 
RAM will be used. 32K of RAM is one of 


the smallest, least expensive modules that 


can be readily used. Both data and control 
code will be stored in the buffer, with the 
control code being down loaded to the 
microprocessor when needed. The scratch 
register in the 550 block will be used to 
load the control code. 

To see how the 650 is used, look first at 
the data flow. Data that is loaded in octets 
in the 550 registers can then be read as 
octets by a control communications 
processor from the back end of the 550 
register set. This data is normally moved 
into a temporary RAM storage location until 
there is enough data to form an SDLC data 
packet. The data is then moved from the 
temporary RAM buffer to the synchronous 
emulation block in the 650. The data is 
transmitted out in a packet, according to the 
protocol rules of the SDLC loop transmission, 
with the synchronous controller forming the 
start flags and the data packet, with zero 
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data is then encoded with the data clock 
information through the Manchester encoder 
circuitry in the 650. The serial data stream is 
then transmitted to a fibre optic driver for 
transmission over the link. When the last bit 
of data is transmitted to the 650 by the 
control microprocessor from the temporary 
storage, the 650 transmits the correct frame 
check sequence and a required closing flag. 
In SDLC, all data is transmitted from 
one controller, which is designated as the 
master, to slave controllers on the loop. All 
data on a slave controller passes from the 
receive port to the transmit port. If the 
controller is actively ‘on loop’, the data that is 
received is reclocked and retransmitted with 
a one bit delay. This one bit delay allows 
data to be retimed to reduce bias distortion 
caused by the fibre optic network. Every 
slave controller passes data from its own 
receiver to its internal transmitter, to pass to 
the next slave controller down the line. The 
final slave controller transmits the packet of 
data back to the host controller’s receiver. 


SDLC and EOP Flags 


In an SDLC loop, the network starts with the 
host controller sending out an End Of Poll 
(EOP) flag. This is a flag that looks like a 
normal flag of, in binary, 01111110, 07E hex, 
but which is modified slightly to 11111110, 
07F hex (note that in serial communications 
the LSB is transmitted first, and hence the bit 
pattern is shown rather than the actual 
binary number). This EOP flag is used by 
each slave controller to determine when it 
should transmit to the host controller. 

When a slave controller encounters 
an EOP flag, it changes the EOP flag to 
a normal SDLC flag and transmits a data 
packet to the host controller. When the 
controller has finished transmitting, the 
controller attaches the correct frame check 
sequence (FCS) to the data packet and closes 
the frame with an EOP flag. 

Since the first detected EOP is changed 
by the actively transmitting slave controller 
on the network to an SDLC flag, any down- 
stream controllers are prevented from trans- 
mitting, since no EOP will be encountered. 
The downstream slave controller must wait 
until an EOP is encountered before the 


controller is allowed to transmit a packet of 
data to the host controller. A slave controller 
is normally restricted from transmitting for a 
set period of time after a frame has been 
shipped, to prevent domination of the 
network by upstream controllers. 

In the network under discussion, a 
destination address byte is transmitted first, 
followed by a source address byte, followed 
by a control byte that contains a frame 
sequence number. The host software 
requires the host to acknowledge the 
reception from the slaves at least once every 
seven data frames. A slave data controller 
cannot transmit a data packet to the host 
until the last seven data packets have been 
acknowledged from the host controller. The 
host controller will not acknowledge a slave 
until EOP frames are detected back at the 
host’s receiver. 

The host receiver will only detect an EOP 
sequence of two adjacent EOP flags 
if a ‘no transmission’ was attempted by a 
slave controller. Receiving two adjacent EOP 
flags indicates all slaves have had a fair 
chance to utilise the network. This method 
of arbitration prevents domination of the 
network by an upstream slave controller. 

Using this method of flow control, the 
host controller can modulate the use of the 
network by any slave controller. If data is 
being received from an upstream controller, 
the host may receive only a maximum of 
seven packets of data from a slave. This 
allows new EOP flags to make their way 
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Figure 3. Internal block schematic of the 650 IC. 
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to the receivers of the downstream slave 
controllers. These controllers may place data 
on the network with the destination to the 
host controller, thereby using the EOP flag 
and changing the EOP flag to an SDLC flag. 

When the host controller senses more 
than one contiguous EOP flag in its receiver, 
the host controller can determine that all 
slaves have had an opportunity to utilise the 
communication channel. The host controller 
may then acknowledge the oldest frame, or 
all frames, from a slave controller, allowing 
the slave controller to transmit more data 
to the host controller. 

The slave controller software is simple: it 
comprises RAM buffer routines to store data 
in RAM, which will be later transmitted, and 
a simple controller device driver to control 
the 650. The 650 does most of the protocol 
work for the microprocessor. 


Data Flow Through the 
650 


Data to be transmitted is read by the micro- 
processor from the 650 through the 16 byte 
FIFO in the 550 from the B channel of the 
synchronous controller. This data is trans- 
ferred to RAM for storage. When the RAM 
storage is full, the microprocessor no longer 
reads data from the 550 FIFO, causing the 
host processor to wait. When a 256 byte 
packet of data is formed in the storage RAM, 
the controller waits for a valid EOP flag. 
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The controller will also send a packet 
of less than 256 bytes when a receive FIFO 
time-out occurs, indicating that the host 
has no more data to transmit. When a 
valid EOP is~indicated by the 650 to the 
microprocessor, the microprocessor adds a 
destination address byte, a source byte, a 
control byte and then data is transferred to 
the three byte transmit FIFO within the 650 
synchronous controller. 

The microprocessor control software 
keeps a copy of the data received from the 
host until a message is received from the 
host controller that the data has been 
received correctly. When an acknowledgment 
packet is received from the host controller, 
the data is cleared from the directory in the 
slave controller. If an acknowledgment 


Figure 5. Pin-outs of both the 28-pin and 44-pin PLCC packaged versions of the chip. 
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Figure 4. Various types of data encoding compared. 





packet from the host controller indicates that 
the data frame was received corrupted, the 


packet and all newer packets waiting for 
acknowledgment from the host are 
transmitted back to the host controller. 
Using a fibre optic network, with SDLC 
synchronous transmission protocol, and a 
Silicon Systems Inc. 650 serial packet 
controller, in each PC around the ring 
network, data can be transmitted at data 


rates of up to 1:2M-byte/s. If external clock 
recovery circuitry is used, this data rate can 


even be higher. 
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Part Four 
Beyond The Grave 
by Martin Pipe 





s has been revealed in previous 
parts of this series, there is a lot 
more to satellite TV than would 
appear on first inspection. Apart from 
the burgeoning number of broadcast- 
ers on Astra, other satellites provide 
an even greater choice of program- 
ming. Many purveyors of satellite 
equipment are trying to convince you 
that you need to spend a vast amount 
of money to tap into the wider spectra 
of satellite television. However, this 
need not be the case. 

As with home computers, video cas- 
sette recorders and most other items 
of consumer electronics, satellite 
receivers of a mere two or three years 
vintage have been classified as obsol- 
ete. Perhaps they don’t have a built-in 
Videocrypt decoder or the latest trendy 
on-screen graphics. Ironically, how- 
ever, some of those early receivers 
were a lot easier to set up than the lat- 
est on-screen menu-driven monsters. 
Or they may have a limited number of 
presettable channels — at one time, 16 
was deemed sufficient for Astra (Some 
would still argue that it still is — even 
with three Astra satellites in orbit, how 
many English channels can you 
count?). The marketing people behind 
the satellite equipment manufacturers, 
and their agents, try to convince us that 
their latest receiver is the best thing 
since sliced bread. And who can blame 
them; after all, they’re out to make 
money. As a result, the older models 
are regarded as ‘obsolete’ by a finnicky 
and market-conscious general public, 
and are virtually unsaleable. In par- 
ticular, ex-rental units — such as the 
Amstrad SRX200 — are often available 
for next to nothing in real terms. This, 
as we will find out in due course, can 
be used to our advantage! 
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What to do with 
Those Olid BSB 
Receivers 


A different form of commercial pres- 
sure saw the demise of satellite broad- 
caster British Satellite Broadcasting 
(BSB) towards the end of 1990 — less 
than a year after its 5-channel service 
was introduced. 

The result of the merger was of 
course BSkyB, the then 5-channel ser- 
vice of which was dual-illuminated from 
Astra and BSB’s Marcopolo satellite. 
This Marcopolo service was terminated 
at the end of 1992, in accordance with 
ITC requirements imposed as a result 
of breaching its contract with the com- 
mission’s predecessor, the IBA. 

Leading on from this, there are now 
many hundreds of thousands of old 
(yet still technically superior) BSB 
receiving systems out there — whether 
bought in 1990 to receive BSB, or in 
1991/92 to receive BSkyB — not to 
mention those languishing in dusty cor- 
ners of stock rooms throughout the UK. 
Yet, despite their technology — BSB’s 


was (and still is) the most advanced 





domestic broadcasting system yet 
experienced in the UK — these units 
are, to all intents and purposes, use- 
less. The only broadcaster to use 
BSB’s DMAC system is the Norwegian 
state broadcaster NRK, which broad- 
casts ‘in the clear’ on the Tele-X DBS 
satellite. Even if you could point your 
Squarial or compact dish at Tele-X, you 
wouldn’t receive anything as the foot- 
print is weak in the UK (a 1-2m dish 
and low-noise DBS LNB is the min- 
imum requirement in the South of 
England; for a change, smaller dishes 
are required as you go ‘oop north’!) 
and, in any case, left-hand circular 
polarisation (LHCP) — rather than the 
right-hand circular polarisation (RHCP) 
of BSB — is required. Even with suitable 
outdoor equipment, an unmodified 
BSB receiver would be useless to all 
practical intents and purposes — as the 
sound, being transmitted in a different 
‘sub-frame’ to that of BSB — would not 
be recovered. 

Many European satellite broadcast- 
ers, with a little encouragement from 
the EC, are using the D2MAC trans- 
mission standard. These include a 
cluster of satellites (Olympus, TDF 1 
and TVSAT) allocated at the Western 
European DBS slot at 19°W. Again, 
because the transmission rate is half 
that of the 20-25Mbits/second of 
DMAC, a BSB receiver will not lock 
into a D2MAC transmission, the result 
being a picture that ‘swirls’ from left 
to right at a fairly rapid rate. The 
sound/data, chrominance and lumin- 
ance packets can be seen in succes- 
sion, giving us an insight into how the 
system works. 

But all this is largely academic — 
after all, a satellite receiving system is 
there to entertain, inform and (hope- 
fully) educate us. So far, a BSB 
receiver can do none of these things, 
save for contributing some juicy items 
to the high-tech junkbox! 

Bearing in mind the cheapness and 
ready availability of BSB receiving 
hardware (it seemed to get cheaper, 
and for that matter more abundant, as 
the closedown loomed closer), several 
engineers and programmers thought 
that these BSB receivers may be 
rescued from obsolescence. Such 
thoughts were spurred on by the dis- 
covery that BSB receivers use either 
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an ITT (the most common) or Plessey 
MAC chipset. These chipsets could be 
used for various MAC standards. Apart 
from BSB’s DMAC, they could be used 
to decode BMAC, CMAC and -— last 
but not least — D2MAC. Armed with 
this information, these people set to 
work disassembling the control soft- 
ware inside BSB receivers, examining 
it and altering it so that D2MAC recep- 
tion was enabled. 

| had the chance to see for myself 
one of the first modified BSB receivers 
(in this case a Ferguson) in late 1991. 
| say see purposefully because the 
individuals concerned had not yet 
found the program code that was con- 
cerned with controlling the MAC audio 
circuitry. Nevertheless, the picture — 
that of superb French pop music sta- 
tion MCM Euromusique — was instantly 
recognisable, with a superb picture. 
Unfortunately, the BSB Eurocypher 
decoder would be sporadically trig- 
gered for a few seconds, rendering the 
picture similar to that of a non-decoded 
Videocrypt picture. The unmodified 
BSB dish used to receive the signal 
had simply been repositioned from 
Marcopolo (31°W) to TDF1 (19°W) — 
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like Marcopolo, RHCP is used on the 
French DBS satellite. The fact that 
MCM was a pop music station served 
as an impetus for ‘sorting out the 
sound’ — which was duly done a few 
days later, NICAM stereo sound thun- 
dering through the speakers set up on 
either side of the monitor screen. 
Things have moved on considerably 
since then. There were four models of 
BSB receiver made, due to the fact that 
BSB contracted only four manufac- 
turers to produce the equipment — the 
product lifetime of which greatly 
exceeded that of the service! The four 
receivers in question were manufac- 
tured by Ferguson, Philips, Tatung and 
ITT Nokia. To go with them are three 
different dish designs — including the 
much-heralded ‘Squarial’ — more on 
these later. The Ferguson receiver (the 
SRB1) has proved the most popular 
choice for modification, presumably as 
its ITT microcontroller appears to use 
the 6502 instruction set familiar to so 
many programmers. In addition, the 
operating software is held in a readily- 
accessible (socketed) ROM (so, for 
that matter, is that of the Philips). 
Various organisations are now — to 
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* = Eurocrypt scrambling used; (0) = occasionally clear 





Notes: (1) TDF1 and TV SAT 2 are strong enough to be picked up on Squarial/Compact Dish Originally intended for use with BSB. To pick up channels from 
TV SAT 2 (which use LHCP), modification to the LNB feed assembly, or repositioning of Squarial’s aerial sheet, is required. 
(2) Occasional (eg. HD-MAC) test transmissions found on Telecom 2A (8°W) are Intelsat IIF3 (16°E), for example. 


Table 1. European MAC channels available at time of writing. 
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TV3 with Danish soundtrack 
TV3 with Norwegian soundtrack/subtitles. 
English educational channel. 

Experimental Belgian 16:9 film channel. 


11-055 D2MAC*(0) German entertainment channel for cable. | 
12:563 D2MAC*(0) English educational channel. 


Tele NRK 11-322 LHCP DMAC 
(5°E) 
Sv2 
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the dismay of the original equipment 
manufacturers — marketing software 
for the Ferguson, Philips and Tatung 
units. To my knowledge, nothing has 
been yet done with the ITT Nokia unit. 


The Trac PAL/ 
D2MAC/DMAC 
Upgrade 


One manufacturer, Trac Satellite 
Systems of Middlesbrough, has been 
involved with reprogrammed BSB 
receivers since early 1992, selling 
modified receivers and suitably-pro- 
grammed EPROMSs for the DIY enthu- 
siast. The company deals primarily with 
the Ferguson unit, although it has 
recently been advertising upgrades for 
Tatung receivers. Recently, however, 
they have been selling a £49.00 
Ferguson DIY upgrade. What makes 
this upgrade interesting, however, is 
that it makes the receiver compatible 
with non-MAC (e.g., PAL from Astra) 
transmissions. Trac refer to the non- 
MAC signal as ‘PAL’, but what if you’re 
receiving a SECAM or NTSC pro- 
gramme off a motorised dish? Sorry, 
just nit-picking! Since the upgrade also 











Norwegian state broadcaster. 
Also Radio Roks (other sub-frame). 


A Swedish general broadcaster. 
Stit77 | Horizontal eee @) SRP2 radio station also available. 
‘ Swedish general broadcaster. 
aN eet ROG: 0) SRP1 radio station also available. 


D2MAC*(0) Film/general entertainment — 
often clear at weekends. 
RHCP D2MAC Arts and Culture — even Monty Python 
(still in English!). 


French state broadcaster. Occasional HD-MAC. 
Hector classical music station also available. 


| 11-747 LHCP D2MAC German entertainment channel, as on Astra. 


LHCP D2MAC German entertainment channel, as on Astra. 
Radio France Internet also available. 


German arts channel, as on Astra. Opera sounds 
o much better with NICAM digital sound, though! 


LHCP D2MAC German public broadcaster, as on Astra. 
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Photo 1. Ferguson BSB receiver fitted with Trac D2MAC/DMAC/PAL conversion kit. The stripboard 





circuit (refer to Figure 4) enables the unit to be used a transcoder — fine if you’ve already got a multi- 
satellite receiver (conventional transcoders start at £250.00!). The rear-mounted toggle switch enables 
the unit to revert to operation with the built-in tuner/demodulator (DBS aerial, Astra dish, etc.). 


promises D2MAC, DMAC (NRK — and 
with sound!) operation, as well as pro- 
viding tunable audio (which is still not 
found on certain full-priced Astra 
receivers!) and a roster of easy-to-use 
onscreen graphics, the Trac unit 
seemed far too good to be true. 
Bearing in mind that | have seen 
Ferguson BSB receivers advertised for 
as little as £15, a complete multi-stan- 
dard receiver for £64.00 is a proposi- 
tion not to be laughed at — if it works, 
that is. 

The upgrade arrived a lot later than 
was promised — Trac were apparently 
waiting for certain components to arrive 
(Perhaps they should try MPS! — Ed), 
and the documentation had to be writ- 
ten. It takes the form of a PCB (con- 
taining the de-emphasis filters, clamp 
and so on associated with the PAL 
video, the tunable audio circuitry, an 
analogue switch for external decoder 
and PAL/MAC changeover, and some 
additional circuitry (device numbers 
scratched off!) that interfaces all of this 
to the I2C bus of the host receiver. A 
handful of other components are sup- 
plied to fit to the Fergie’s PCB, includ- 
ing a 27256 EPROM containing the 
new software. Apart from the PCB and 
components, four support pillars are 
supplied to mount the PCB on top of 
the BSB ACM's screening can, and 
last (but not least) that documentation! 


Let’s start with the documentation. This 
consists of two sets of leaflets, both of 
which are very well produced. The first 
is the installation guide, while the sec- 
ond consists of user instructions. The 
installation guide is extremely thor- 
ough, having being prepared for 
people who are not necessarily 
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technically-minded. The highlights are 
almost certainly the DTP-produced 
drawings, showing the points on the 
Ferguson receiver PCB to which the 13 
wires of the Trac board are attached. 
Close-ups of the area of PCB track to 
which the relevant wires are attached 
are included, and co-ordinates are 
given relative to the right and bottom 
edges to the Ferguson board. Apart 
from soldering the wires to the PCB, a 
resistor associated with the LNB sup- 
ply regulator had to be changed (this 
modification is associated with the 
13/18V LNB switching voltage — more 
on that later), and a resistor and capa- 





citor had to be added. And finally, the 
Ferguson BSB ROM is replaced with 
the Trac EPROM which carries the 
magic software. Suffice to say that 
installation was straightforward enough 
if the leaflet’s instructions are followed 
correctly. ‘Electronics’ readers should 
find it a doddle — it took me little over 
an hour. 

The instruction booklet is an intro- 
duction to the use of the modified 
receiver, and is that supplied with other 
versions of the unit (Trac also sell a 
ready-converted receiver with dish and 
LNB for £149.00, or a £69.00 ready- 
modified receiver circuit board that 
takes the place of the existing one in 
your receiver. However, thanks to a 
well-designed set of on-screen menus, 
operation soon becomes intuitive. The 
instructions also contain some very 
useful information on how to convert 
the Squarial, and the compact dish fit- 
ted with the ‘bullet’ LNB, to receive 
LHCP. The former involves disassem- 
bling the unit, changing the position of 
the plastic etched aerial sheet, and 
then reassembling it. Modifying the lat- 
ter involves twisting the LNB’s feed 
through 90°. This modification is only 
relevant to the European DBS satellites 
co-located at 19°W, as only these have 
a sufficiently strong UK footprint to 
ensure good reception on such a small 
dish. The four TV Sat 2-delivered 
German channels (mirroring some of 
those on Astra — but with superb 
NICAM sound — just the thing for 3Sat’s 
opera!) use LHCP, to avoid mutual 
interference with the quartet of French 
channels carried by TDF1 (La 
Sept/Arte, MCM Euromusique, etc.). 
Table 1 lists all of the European MAC 
channels operating at the time of 
writing. 





Photo 2. Close-up rear view of modified Ferguson BSB receiver, showing transcoder/receiver switch. 
The ‘DATA’ and ‘ACM’ sockets now have somewhat different purposes! 
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When the modified receiver is first 
switched on, it goes into a ‘self-test’ 
mode before going into ‘standby’. It is 
now ready for use. Before powering up 
again, the relevant dish and LNB 
should be connected to the receiver, 
along with the TV or monitor. Trac rec- 
ommend the set up shown in Figure 1. 
21-pin SCART (Peritel) or UHF outputs 
are provided — with a press of a rear- 
mounted ‘set up’ button, a nice blue 
screen with copyright message greets 
you once your TV set has been tuned 
in. For best results, a monitor with full- 
specification SCART should be used, 
as the MAC channels provide a RGB 
output; in addition, the MAC stereo 
sound, where broadcast, can only be 
enjoyed via this socket. Only one 
SCART socket is fitted unfortunately; 
this is a criticism of the original receiver 
— and | remember reading reviews in 
1990 satellite television magazines not- 
ing this shortcoming. The BSB receiver 
manufacturers said that ‘second gen- 
eration’ models would remedy the situ- 
ation. Sadly, these were not to be! 


In Use 


The modified unit has 60 program- 
mable channels, most of which have 
been preprogrammed for various 
Astra, Eutelsat and DBS satellite chan- 
nels. All can be reprogrammed, but the 
Original settings can be reverted to at 
anytime. 

A press of the MENU key on the 
handset activates the main menu. As 
with most satellite receivers in this 
enlightened age, to save costs, few 
buttons adorn the fascia of the receiver 
(up/down and standby). Of course, this 
is a complaint about the original 










DBS aerial 
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\ 


U \ 
Astra dish \ 


(voltage— 
switched LNB) 





Figure 1. Typical set up using Ferguson SRB1 BSB receiver fitted with Trac upgrade. 
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receiver. Some might argue that these 
three buttons were sufficient for the 
pre-tuned 5-channel (later to be 10- 
channel) service for which the unit was 
Originally designed. 

From the main menu can be 
accessed eight sub-menus. The first 
of these is the video tuning menu — the 
first IF can be tuned from 950 to 
1700MHz in 3MHz steps (the last 
S5OMHz are knocked off, which pre- 
cludes receiving MCM, which is low 
enough in the DBS band to be received 
on most standard LNBs. A shame...). 
For some reason, the on-screen dis- 
play is only visible when tuning whilst 
in one of the MAC modes — when in the 
non-MAC (hereafter referred to as 
‘PAL’) mode, you have to rely on the 
receiver’s LED display, which counts 
from O to FF in hexadecimal. In the 
MAC mode, the station’s ident, if trans- 
mitted, is displayed — a nice touch. 

Sound tuning is evoked from the 
second sub-menu. In the PAL mode, 
the audio subcarrier is tunable between 
5°5 and 8-5MHz. No mention is made 
of bandwidth, but | suspect that it’s a 
compromise — it adequately serves 
both the full bandwidth of the primary 
subcarrier and the narrow bandwidth of 
the Wegener subcarriers. It’s a pity they 
didn’t take the tuning up as far as 
9MHz (to get those obscure radio 
stations on the French Telecom 2B 
satellite (5°W)) — but you can’t expect 
everything at this price. Stereo would 
be nice as well! In the MAC mode, a list 
of the auxiliary audio services (radio, 
etc.) is displayed, and these can be 
selected by pressing the appropriately- 
numbered button on the handset. 

The action of the third sub-menu 
depends upon the receiver’s operating 
mode. In the PAL mode, it is used to 
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switch in a Videocrypt decoder con- 
nected to the redesignated ‘DATA’ 
socket at the rear of the receiver. In the 
MAC menu, the picture format can be 
controlled. Many experimental HD- 
MAC transmissions (which have a 16:9 
aspect ratio) have recently been taking 
place on the Eutelsat, European DBS 
and Telecom satellites. The ‘16:9’ 
mode expands the width of the picture 
if a conventional 4:3 set is being used 
(so that it doesn’t look ‘squashed up’). 
Since the information at the sides of the 
screen will inevitably be lost, an auto- 
matic and manual panning facility is 
provided so that you can see what’s 
missing. When the automatic panning 
feature is active, the picture area vis- 
ible is under the control of the broad- 
caster i.e. you see what they feel you 
should see! Alternatively, you could use 


the manual panning feature to give 


yourself control over the picture. Apart 
from overriding the personal taste of 
the programme editor, manual panning 
is essential with certain widescreen 
transmissions (a large number, sur- ° 
prisingly) where the automatic panning 
or widescreen identification data is not 
present. Although this information is 
not supplied in the instruction manual, 
pressing ‘shift’ and ‘enter’ together 
allows you to use the left and right 
arrow keys to manipulate the picture to 
your personal preferences. 

It must be noted that the provision of 
the widescreen compatibility — and 
‘Softscram’, another (exceptionally 
useful) facility — are dependent upon 
the vintage of the MAC decoder chip in 
your receiver. ‘Softscram’, by the way, 
enables the receiver to decode soft- 
scrambled Eurocrypt broadcasts — e.g. 
Canal+ at certain times — by retrieving ~ 
the ‘free access’ control words from the 
MAC data packet. Similar, in fact, to 
the soft-scrambled Videocrypt system 
as used by UK Gold, although the lat- 
ter system transmits the required data 
in the vertical blanking interval. 

Unfortunately, however, widescreen 
compatibility and Softscram will only 
work if the ITT DMA2285 MAC 
decoder IC (the right-hand 60-pin 
PLCC device located on the MAC sub- 
PCB) inside your receiver is suffixed 
‘30’ or more. If your existing receiver 
has an earlier MAC chip, it is probably 
worth paying the extra £20.00 in order 
to get a new receiver board that has 
been ‘vetted’ by Trac, and hence a 
fully-specified receiver. In addition, you 
also get a supply of spare parts 
(tuner/demodulators and UHF modu- 
lators tend to suffer the most when 
there’s a nearby lightning strike...). On 
the other hand, if you’re buying a 
receiver specifically for the purpose of 
modifying it, you now know where to 
check! 

Mode select, the fourth sub-menu, 
sets the receiver up to receive D2MAC, 
DMAC (two modes — one for each sub- 
frame) and PAL. The DMAC modes 
are primarily intended for use with the 
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unscrambled Norwegian NRK service 
described earlier. There is a lot of inter- 
est in this broadcaster since it shows a 
lot of American and British material, 
preferring to retain the English sound- 
track and superimpose relatively unob- 
trusive subtitles on the picture (Also 
useful if you want to learn Norwegian 
— Ed!). Most MAC equipment currently 
on the market doesn’t include such a 
facility, despite the extensive use of the 
ITT chipset. Trac have proved that 
MAC mode control lies in the operating 
software (relatively inexpensive to 
implement), so why don’t manufac- 
turers include such a facility in their 
equipment? Apart from alienating 
themselves from the lucrative 
Scandinavian market, they are also 
denying a useful feature to UK viewers 
and expatriates living in Western 
Europe. C’est la vie! 

To ensure that the frequency dis- 
played is correct, the fifth sub-menu 
allows you to define the LNB type that 
you are using — FSS (conventional), 
BSB DBS or Telecom. In addition, the 
engineer set up menu allows you to 
compensate for variations in LNB local 
oscillator (LO) frequency, so that the 
frequency displayed is accurate. The 
engineer set up screen is activated by 
pressing shift and 9 together from the 
main menu, when the unit is in the 
MAC mode. Other features available 
from the engineer set up menu are 
specific to MAC operation — individual 
red, green and blue levels can be 
altered to obtain correct colour balance 
(or for ‘weird’ effects — a hot beach 
scene doesn’t look quite right with a 
prominent blue tint now, does it’?), and 
even the relative foreground and back- 
ground levels of the soundtrack, if the 
broadcaster provides such a facility. 

Polarity selection, from the sixth sub- 
menu, controls the supply voltage 
being sent up to the LNB via the coax. 
In the ‘Vert/Left? mode, 13V is supplied, 


8 Me 


Cl 
TOOnF 
Ceramic 


OVO 





with 18V being sent if in the ‘Horiz/ 
Right’ mode. If a triple-band LNB is 
being used, then the supply voltage will 
determine the band selected. In this 
case, alternative methods of control- 
ling polarisation will need to be sought 
out. Two variants of a general-purpose 
magnetic polariser controller are 
shown in Figures 2 and 3. Just to put 
things in perspective, though, even the 
cheapest triple-band LNB costs the 
same as four Trac upgrades! 

And, would you believe, tiere is still 
yet another sub-menu for controlling 
the picture! Sub-menu 7 allows you to 
adjust the colour saturation and con- 
trast levels whilst in the MAC mode; in 
the PAL mode you can toggle between 
two contrast levels, nondescriptly 
referred to as ‘medium’ and ‘high’. To 
be quite honest, | didn’t notice the 
difference! 








The final sub-menu, 8, operates a 
switched 12V (max. 25mA) supply, 
which is available at pin 1 of the ‘DATA’ 
socket. This is intended for use with a 
LNB switch box (e.g., a 60cm dish 
aimed at Astra, and a squarial or com- 
pact dish aimed at the European DBS 
cluster). However, it could also be used 
to control a magnetic polariser, if the 
circuit of Figure 3 is used. 





So what did the converted BSB 
receiver (remember, total cost £64.00) 
perform like. In a word, excellently. 
Despite the fact that the baseband FM 
demodulator, being based on the 
elderly Plessey SL1451 PLL device 
(threshold extension — what’s that?) 
stops working at signals with a carrier- 
to-noise (C/N) of 9dB or less, bright 


Photo 3. MAC onscreen menu of the Trac/Ferguson receiver, shown here superimposed on excellent 


French music channel MCM Euromusique. 


TIPS2C 
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S1 = DPDT socket may be ‘centre off’ type so that the polariser 
current may be switched off; with LNB set up as shown, 
vertical and horizontally polarized signals will then be received equally. 


Figure 2. Stand-alone magnetic polariser driver (+ current) 
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Figure 3. Alternative risgnetie polariser driver (+ current only). This could * built into, and controlled by, a host satellite r receiver if recuilied. Althiouah 
results will not be as good as with the circuit of Figure 2 (polariser insertion loss greater with horizontal channels), better control is offered. 


and clear PAL pictures on Astra were 
obtained using an 80cm dish fitted with 
a Marconi-type LNB, at the review site 
here in the South of England. Such 
good results are to be expected; after 
all, a 60cm dish is specified by Astra for 
such areas. Some faint ‘shimmering’ 
noise was noticed on the picture, how- 
ever, and | attribute this to the fact that 
non-screened leads are used to carry 
the video in close proximity to noisy 
(€.g., microprocessor) circuitry. The 
_ Trac sub-board is, after all, located on 
top of the ACM module’s screening 
can — as the ACM module is respons- 
ible for generating the on-screen graph- 
ics, this explains why alphanumeric 
characters can sometimes be made 
out amongst the noise. Screened leads 
apart, improved screening around the 
ACM module may improve matters. It 
must be emphasised, though, that a 
fairly large TV set (25in. screen) was 
being used in a fairly large room; the 
noise experienced was faint and is 
unlikely to mar everyday viewing, par- 
ticularly on smaller sets in larger rooms. 
‘However, on weaker signals (particu- 
larly TVN from Intelsat VA-F12), 
received using a 1-2m offset dish cou- 
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pled with Swedish Microwave triple- 
band LNB and Racal feed/polariser, 
the performance was not so good due 
to the poor threshold rating, and | sus- 
pect that with a GOcm dish honed in on 
Astra, the picture may well suffer from 
sparklies under adverse weather con- 
ditions. One can assume that demodu- 
lator threshold was not of critical 
importance during the BSB receiver’s 
Original design, bearing in mind the 
tremendous EIRP (61dBW) emanat- 
ing from Marcopolo over the UK! Out 
of interest, the polariser control circuit 
of Figure 2 was used for the TVN test. 
Note that VA-F12 may have been 
replaced by a more powerful satellite 
(Intelsat 513) since this article was writ- 
ten. Consequently the signal strength, 
and hence quality of reception, may 
improve in the UK — depending of 
course on how the transponders have 
been configured. 

The sound quality (the well-known 


TBA120S quadrature demodulator is. 


used) is also very good, particularly 
considering that the filter bandwidth is 
a compromise. 

In the MAC mode, the unit really 
comes into its own. Watch MCM 


Euromusique, the French pop music 
Channel (mainly Western stuff, but 
some of the French music, generally 
undiscovered in the UK, is brilliant!) and 
you'll Know what | mean! Routed as 
RGB/sync into a decent SCART- 
equipped TV set, with the sound fed 
through your Hi-Fi, it really does show 
MTV up — the sound quality of the 
NICAM digital stereo is vastly superior 
to that supplied by MTV’s Wegener 
Panda 1 (typ. 3% distortion). In addi- 
tion, MCM’s source material seems to 
be of much better picture quality than 
that used by MTV, as well — despite the 
fact that most of it is supplied as PAL 
or SECAM composite video, before 
being transcoded to D2MAC prior to its 
uplink to the satellite. Remember that 
MTV uses PAL throughout, from studio 
to TV set. 

Could it be improved? In my opinion, 
Trac have done a marvellous job. 
Perhaps, though, an in-built magnetic 
polariser interface and stereo sound 
for the PAL channels could be the next 
step. The company are rumoured to 
be working on a compatible Eurocrypt 
reader at the present. 

Perhaps the ultimate use of this unit, 
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when suitably modified, is that of a 
MAC transcoder for existing set ups. In 
this instance, the unit would be fed 
with a baseband signal from another 
receiver, rather than directly from a 
dish. The circuit of Figure 4 was used 
for this application; this consists of a 
video amplifier (TR1, TR2) and inverter 
(TR3). The output of this circuit 
replaces that from the tuner/demodu- 
lator — if capacitor CVO6 (located 
between the tuner/demodulator and 
RF modulator) is removed, the output 
of the transcoder interface can be fitted 
to where the positive side of the capa- 
citor was originally. Note that the video 
emanating from the tuner/demodulator 
is inverted, requiring the presence of 
TR3. A switch could be fitted, as shown 
in the diagram, so that the tuner/ 
demodulator can be used — perhaps 
with a BSB dish aimed at 19°W. Apart 
from MAC transcoding, the transcoder 
also provides tunable audio — brilliant 
for receivers without such a feature, or 
for adding a second audio channel 
(stereo/second language) to mono 
receivers. A nice bonus! 

As far as the other four receivers go, 


12V = — 
+ oo 
a C2 R3 R6 
100uF : 
ae 3 -100nF - 4k7 82R 
mac _ | 
Baseband CS NLS 
Input oO - 
(from main 100nF 
receiver) 
R14 


79OR 


(Termination a 1N4148 ZN 


resistor) 


(1) As ‘ACM’ phono socket on rear of receiver is now redundant, 


Baseband input socket. 


| have seen a D2MAC-only upgrade 
designed for the Philips STU-902 
receiver by Richard Russell, Brandon 
Butterworth and Steve Rogers. It takes 
the form of a program code ‘patch’ 
which is used in conjunction with the 
original Philips operating software. You 
have to blow your own 27512 EPROM, 
though. Seeing as the features pro- 
vided include 99 preset channels, 
stereo sound, 16:9 widescreen mode 
compatibility with user panning, radio 
service selection and audio mute, own- 
ers of Philips ex-BSB equipment may 
find it of great interest. The patch is, | 
believe, available as public domain 
software on the Compuserve bulletin 
board. Philips, however, are very 
‘uppity’ about modification to their 
equipment, and are trying to stop Zeta, 
a commercial company, from market- 
ing modified STU-902s on ‘safety’ 
grounds. Quite how replacing a mem- 
ory chip can drastically make a unit less 
safe is anyone’s guess, but it appears 
that Philips are just covering them- 
selves in case something does go 
wrong. Or are they, perhaps, still await- 
ing compensation from BSkyB on the 


(2) If only transcoder operation is ree omit SW1 and C7. 


If note (1) is followed, then no holes need to be drilled in the case. 
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grounds that their receivers cannot 
be used for any service other than 
BSB/Sky? The other three manufac- 
turers involved, however, do not 
appear to be following the lead of the 
Dutch electronics giant, in publicly 
condemning such modifications. 

Deccacolour/Tatung TRX2801 
receivers can be modified to receive 
D2MAC by Trac — this involves send- 
ing the receiver to them, along with a 
cheque for £59.00 (and £8.50 p&p) — 
presumably a complex job. Out of inter- 
est, Trac also sell a D2MAC-only con- 
version for the Ferguson SRB71, in the 
form of rewritten operating software on 
a replacement ROM. At only £19.00, it 
may well be ideal for those on a limited 
budget — for example, schools wishing 
to obtain French and/or German chan- 
nels, using cheap redundant equip- 
ment, for educational purposes. As has 
been stated, no modifications are yet 
known for the remaining receiver, the 
ITT Nokia SAT 3300 (also Known as 
the Salora 5903). If anybody knows 
any different, please write in and let us 
know! 

To be continued next month. 
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Figure 4. Converting the modified BSB receiver into a transcoder. RV1 controls the video level; this should be adjusted to give the best picture with a 
conventional (e.g. PAL) transmission; the MAC decoder features an AGC circuit. 
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he Opto-Coupler Input Card is 
intended for use with the Intelligent 
Motherboard for the RS232 Serial 


Port Extension System, as described in 
issue 59 of ‘Electronics’. The card is 


initially designed to allow the intelligent 


motherboard to receive information on 
the state of switches (ON or OFF). This 
would be useful for such applications as 
alarm systems, registration of machines 
(position and end-of-travel sensors) and 
the like. 

The inputs are electrically isolated 
from the board and the rest of the 
extension system circuit by the use of 
opto-coupler devices. Each opto-coupler 
comprises an LED and a photo-transistor 
in one 6-pin IC housing. If the LED emits 
enough light (not visible from the outside) 
the photo transistor will conduct. Thus 
the opto-coupler can be used to isolate 
the card from an external circuit. 

However, despite what the Velleman 
instructions say, mains voltage SHOULD 
NOT be applied to the board! The correct 
maximum voltage input should be 35V. 


Circuit Description 

As with any of the other plug-in cards 
for use with the extension system, a 
connection is made between the Opto- 
Coupler Input Card and the computer 
via the Intelligent Motherboard and 
extension card, which buffers the data 
signals, generates the necessary 
auxiliary signals and provides the power 
supply for the interface plug-in cards. 

The circuit of the card, as shown in 
Figure 1, is essentially quite simple and 
mainly comprises an octal latch which 
receives up to 8 bits of input from the 
bank of opto-coupler ICs. However, 
since several of these cards can be 
installed in the motherboard extension 
card at the same time, each is required 
to be uniquely addressed to prevent 
addressing contention between the cards. 
This is achieved through the fitting of 
links at the positions ‘AO’ to ‘A7’ on the 
PCB. IC2 and IC3 between them provide 
eight 2-input, exclusive-OR gates, which 
together form an 8-bit logic comparator. 
An 8-bit address bus from the mother- 
board is presented to AO to A7 in Figure 
1, while wire links may or may not be 
fitted between R1 to R8 and ground at 
‘AO’ to ‘A7’ on the legend. 

Each gate has an open-collector non- 
inverting output, and in each case, the 
exclusive-OR action requires that the two 
inputs must be at different logic levels to 
achieve an active high (output off) at the 
output. If both inputs are at the same 
level, either ‘0’ or ‘1’, the output is always 
‘0’ (output low, or on). Wherever a wire 
link is fitted at ‘AQ’ to ‘A7’, there MUST 
be a logic ‘1’ bit from the address bus 
corresponding to the same position, AO 
to A7; similarly, where a link is omitted, 
the corresponding address bit must be 
‘0’. Such a condition allows all the gates 
to release the common output line pulled 
up by RQ, and thus this card is properly 
selected. 

IC4 provides two inverters which also 
have open-collector outputs. Once the 
eight exclusive-OR gates, properly 
addressed, are all off, it only remains for 
the I/O request control line IORQ and the 
read enable line RD to both go low to 
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Figure 1. Circuit diagram. 


completely release the common output 
line, producing a positive going pulse at 
IC] pin 11. 

IC] is an octal, D-type, positive edge 
triggered flip-flop, meaning that on each 
occurrence of the clock pulse input, pin 
11, going high, the data bits from all of 
the available opto-couplers are trans- 
ferred to the outputs at DO to D7 and 
latched by the flip-flops. DO to DT is the 
data bus of the extension card, and since 
the output buffer of IC1 is a 3-state type, 
this data appears on the data bus by 
virtue of pin 1 (Out Enable) going low by 
courtesy of an inverter from IC4 going 
low at R10. When the read operation is 
ended, IC] returns to the high impedance 
state, releasing the data bus. 


Construction 


Construction is quite straightforward and 
is dealt with in greater detail in the leaflet 
supplied with the kit. However, the 
following notes are also worth mentioning. 
As a recommended sequence of 
events, first mount the wire links between 
the PCB holes marked ‘j’. After fitting 
these the card’s address must be chosen; 
this is according to what other addresses 
you will be using for other cards, i.e. 
if this is the first card on the extension 
board then it can be given the address 
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Figure 2. Mounting the card edge 
connector. 


‘1’, which would be set by installing wire 
links at ‘AQ’, ‘A5’, ‘A6’ and ‘A7’ (see Part 
1 for a table showing the different 
addresses available including special 
addresses for the multiplexer and an 
external real time clock). 

However, be warned that once the 
addressing links are fitted, the pattern 
may not be easily modified without risk 
of damage to the PCB. One recommend- 
ation therefore is that; if you want the 
facility of being able to alter the address 


IN7 


IN6 


INS 


IN4 


INS 


IN2 


IN1 


INO 





Figure 3. Mounting the motherboard PCB 


socket and card PCB guides. 
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settings at any time for greater flexibility 
and to better mix different plug-in cards, 
to be inserted at any position in the 
extension card; then you could use an 
octal SPST DIL switch (XX27E) at positions 
‘AO’ to ‘AZ’. The hole spacing in this area 
is deliberately compatible with the 
standard DIL layout for this purpose. This 
will allow you to quickly and easily alter 
the card’s address at any time. 

Insert the PCB pins at positions ‘IN 1’ 
to ‘IN 8’, which can be pushed home 
using a hot soldering iron, to aid insertion. 

Next fit the resistors; it is a good idea 
to insert these all in the same direction 
as regards their colour coding, although 
this has no electrical effect it helps value 
_ checking later if there are any problems. 
These are followed by the IC sockets, 
taking care to align the notch to the 
legend. Next fit the capacitors Cl and 
C2. Although the ICs are not CMOS 
types and should not be at risk from 
static damage, do not insert them into 
their sockets yet until all other work has 
been completed. However, you can fit 
the four provided opto-coupler devices 
in the positions IC5 to IC8, and again the 
notches should match the legend. No 
sockets are provided for these as they 
are of non-standard 6-pin DIL pattern. 
They only contain an LED and a transistor, 
so therefore can be soldered safely. 

Now fit the right-angled male PCB 
connector to the card by bolting in place 
using two M3 screws and nuts BEFORE 
soldering, as shown in Figure 2. Similarly 
fit the female connector to the extension 
motherboard, and solder. Then attach 
the upright PCB edge guides to the 
motherboard with the self- tapping 
screws as shown in Figure 3. All these 
latter parts are supplied with this kit. 
Finally ICs 1 to 4 can be inserted into 
their respective sockets, again ensuring 
correct orientation with respect to the 
package markings and the PCB legend. 


Setting Up and Testing 
The only thing that requires setting up is 
the address, as mentioned earlier. This 
should be done using the table supplied 
with the Intelligent Motherboard. This 
table shows which jumper wires need to 
be included, and which are left out, to set 
a desired address. This address is chosen 
by the user and it must be different for 
each separate card. 

To test the card a simple program can 
be used. To begin with each usable input 
can be temporarily connected to the 
motherboard +V2 (9V) supply in turn as 
illustrated in Figure 4 for ‘IN l’. 

Before running the program it is a 
good idea to clear the memory using 
the ““CLRM” function, followed when 
prompted by “YES”. Now the memory 
should be clear, a list can be performed 
to check this. 

Please note that line numbers below 
are for reference purposes only and 
should not be entered. 


001 EPEX XX XX XX 
002 EPTX XX XX XX 
003 RDBI 3 X XX XX XX 


This program will print to the screen 
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The Opto-Coupler Input Card installed in the expansion unit. 


the state of the inputs to the board (eight 
will be shown but only those inputs with 
opto-couplers fitted will operate). If 
nothing is connected then the output to 
the motherboard will be high, if some- 
thing is connected then the output will 
be low. This can be checked by 
connecting the ground of all the inputs 
to the ground of the motherboard. The 
program should now be run by typing 
“RUNP”, again all inputs should be high, 
the negative of each input should be 


connected to the ground of the 
motherboard. Now connect a test lead to 
the positive supply of the motherboard 
and attach it in turn to each one of the 
positive inputs. By doing this the display 
should show a low “L’ corresponding to 
the appropriate bit or input. 


An example is: 
RDB 3 X HHHHHHHL 


where ‘IN 1’ is tied to +9V as in Figure 4. 
Note that the result is inverted in that a 


__ Power supply above 25V 


Higher power 
7 series resistor 
mounted off 

the PCB. 


Fit wire links 
in place of 


resistors 


Figure 6. Mounting larger resistors off the board. 
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positive input results in a zero bit in the 
data, and no or zero input produces a 
high bit. 


The Open Collector 
Card in Use 


The card is normally plugged into the 
motherboard using the supplied connect- 
ing sockets. Only four opto-coupler ICs 
are provided, but more can easily be 
added, as Order Code WL35Q. 


DC Voltage Inputs 


An important consideration before using 
the Opto-Coupler Input Card is selecting 
suitable series resistors to protect the 
opto-coupler LEDs from damage. These 
resistors are numbered R19 to R26. The 
supplied 680Q 0-5W resistors are suitable 
for voltages up to 11V, see Figure 5. 
If inputs greater than this, but less than 
a5V, are needed then a greater value 
0-SW resistor should be used, replacing 
R19 to R26 as appropriate. For anything 
above 25V a wire link should be fitted in 
place of the series resistor on the board, 
and a larger wattage resistor should be 
mounted off the board, see Figure 6. 

To calculate the correct value resistor 
(R) the input voltage should be added to 
the following calculation: 


Vin—1-5 


R= 015 


WO1 Bridge 


a rectifier 


® +Voc 


° 
opto coupler - 
input 


O OV 





Figure 7. AC voltage input. 


AC Voltage Inputs 


If an AC voltage input is required then 
it is necessary to convert it into DC. 
This can be done by using the circuit of 
Figure 7, which uses a diode bridge to 
fully rectify the current. A WO1 bridge 
rectifier would be ideal for this purpose 
(Order Code QL38R). It is necessary to 
use the following calculation to ascertain 
the correct resistor value R in this circuit. 
Where V AC is the AC voltage to be 
input, then: 

(V AC x 1-41) -4 

0-015 


Once the resistor value is calculated 
then the correct wattage of the resistor 
needs to be worked out, this can be 
done with the following calculation: 


P=((V AC x 1-41) —4) x0-02 


R= 
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The Maplin ‘Get-You-Working’ Service is available 
for this project, see Constructors’ Guide or 
current Maplin Catalogue for details. 
The above items (excluding Optional) 
are available in kit form only. 
Order As VE94C (Opto-Coupler Card Kit) Price £26.95 
Please Note: Some parts, which are specific to this project 
(e.g., PCB), are not available separately. 
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In his scribblings in the April 1992 

issue, PC commented on the difficulties 
presumably encountered by firms, in 

the defence electronics industry, wishing 
to diversify into commercial activities. 

The problem being the requirement for 

a uniform level of MOD approved QA 
activity throughout any site involved 

in defence design and/or manufacture, 
making commercial activities uncom- 
petitive. Now it turns out that this is a 
misconception, albeit a very widespread 
one — | have even heard it from the lips 
of QA men themselves. PC began to 
wonder about it, soon after writing on the 
subject, on hearing that one of our largest 
defence oriented companies had secured 
some very large (and hopefully profitable) 
commercial orders. And sure enough, 
sometime later a reader with experience 
in both the MOD and private industry 
wrote in stating that it is permissible to 
run two entirely separate quality standards 
on the same site, indeed it is apparently 
possible to manufacture civil and military 
equipment even in the same building — 
provided precautions are taken to prevent 
any possibility of military standard and 
commercial components being mixed 

or interchanged; so now you know. 

Thank you C.L. of Essex for setting 
the record straight. 

To forestall any possible complaints 
that PC witters on about any and every 
subject under the sun except electronics 
(I'm glad to say there have been no such 
complaints yet), both my remaining items 
are distinctly of an electronic nature, 
culled from American journals. Firstly, an 
article in “Spectrum”, the Journal of the 
IEEE, entitled ‘Approaching the Quantum 
Limit’, caught my eye. We are used to a 
doubling or quadrupling, every few years, 
of the number of active devices that can 
be packed within a given area of silicon, 
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as a result of ‘scaling’. Feature sizes of 
the order of one micron (one millionth of 
a metre) are now commonplace and, as 
sub-micron devices proliferate, the system 
voltage is being reduced from 5V to 3:3V 
or less, to keep the electric fields within 
the devices to manageable levels. 
Devices currently in development have 
dimensions as short as 100nm (0-1 
micron) and it is clear that there is a limit 
to how much further, if at all, the process 
of shrinking can go. According to some 
researchers, 100nm may represent the 
limit for useful devices, if only because 
of the practical problem of the increasing 
resistance of on-chip interconnects. 

But more fundamental barriers may 
be imposed by the fundamental laws of 
quantum mechanics. Researchers have 
long known that the electrons induced 
by the field effect in MOS transistors are 
confined, by a potential barrier which is 
created by the gate voltage, to a depth 
of less than 10nm in the direction per- 
pendicular to the oxide-semiconductor 
interface. Each confined electron behaves 
like a quantum mechanical ‘particle in a 
box’, exhibiting an energy higher than it 








would if free to roam in the crystal. The 
length of the ‘box’ will be a multiple of the 
electron’s associated de Broglie waves, 
which define the amplitude probability of 
the electron being found. So far this has 
not been a device design problem, indeed 
the greater mobility and lower effective 
electron mass have been beneficial. Once 
feature sizes reach 5nm though, quantum 
effects will assume a major importance, 
even at room temperature, restricting 
the further scaling down of device 
dimensions. But if the quantum effects, 
whereby individual electrons behave 
both as particles and waves, can be 
harnessed, then new classes of device 
may be developed. Switching speeds 
in the picosecond region are already 
achievable, and mesoscopic structures 
with predicted switching speeds of 150 
femtoseconds are being studied. 
Meanwhile, a brief paragraph in 
another well-known American technical 


‘magazine, outlines a proposed method of 


making many more channels available for 
broadcasting by the re-use of frequencies. 
The technology, called Impulse Radio, 
transmits and receives radio signals 
without interference to other transmissions 
in the radio spectrum. The technique is 
optimised for ranges up to 30 miles, and 
uses a specific timed sequence of very 
short (1-5ns or less) pulses to transmit a 
very low level signal over an ultra wide 
frequency band. Each sequence 
produces a specific communications 
channel, the receiver recognising only 

the pulse sequence generated by a 
specific Impulse Radio transmitter. The 
transmitted power is apparently less 

than 1% of the power transmitted by a 
household cordless phone, and so causes 
no interference to other users in the same 
bandwidth, and FCC approval is being 
sought. The details in the article are 
exceedingly scant, but it sounds to PC 
like another application of direct-sequence 
spread-spectrum technology. 


(outa 


Yours sincerely 


Point 









Ray Marston 
takes an in-depth 
look at modern 
capacitors in the second part 
of this special three part series. 





is series of articles aims to 
provide the reader with a concise 
but comprehensive guide to the 
symbology, pertinent formulae, basic 
data, major features, and identification 
codes, etc., of the five major types of 





modern passive component, i.e., resistors, 


capacitors, inductors, transformers, and 
switches. 





Symbols 


Internationally, the most widely used set 
of basic capacitor symbols is that shown 
in Figure 19, in which the capacitor’s 
plates are represented by a pair of 
parallel lines, but in North America a 
different set of symbols (in which one 
plate is shown curved) are used, as 
shown in Figure 20. 


Formulae 


In its simplest form, a capacitor consists 
of a pair of parallel conductive plates, 
separated by an insulating layer of 
dielectric material. The device’s 
capacitance value (C) is proportional 

to the area of the plates (A), and to the 
relative dielectric constant (K), of the 
insulator, but is inversely proportional 
to the thickness (t) of the dielectric, as 
shown by the formulae of Figure 21. 

Figures 22 and 24 show the basic 
formulae used to calculate the effective 
value of several capacitors wired in 
series or parallel. 

The reactance (X) of a capacitance is 
inversely proportional to the frequency 
(f) and to the capacitance value, and 
Figure 23 shows the formula that relates 
these parameters to one another. If 
precise parameter values are needed 
from these formulae, they can easily be 
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also be used to established the approx- 
imate resonance frequency (f) of an L-C 
network by using the straight edge to 
connect the L and C columns at the 
appropriate ‘value’ points, and then 
reading off the ‘f’ value at the point 
where the edge crosses the ‘f’ column. 


Basic Construction 


The simplest type of capacitor consists 
of a pair of electrically conductive plates 
in either solid or metallised-film, 
separated by some type of dielectric 
material, as shown in Figure 26. If the 
plates are rectangular the capacitor is 
known as a ‘plate’ type, as in (a), and if 
they are circular then it is known as a 
‘disc’ type, as in (b). In either case the 
actual capacitance value is proportional 
to the area of the plates and to the 
‘permittivity’ (the dielectric constant) 

of the dielectric, but is inversely 
proportional to the dielectric thickness, 
as shown by the formulae of Figure 21. 
A dozen or so different basic types of 
dielectric are in common use, and the 
approximate permittivity values and 
electrical strengths of these are listed 
in Figure 27. 


ft 


PRESET 


found with the help of a calculator. 
Alternatively, a whole range of values 
can be rapidly found — with a precision 
better than 20% — with the aid of the 
nomograph of Figure 25 and a straight 
edge or ruler. To use this chart in this 
Way, simply lay a straight edge so that 
it cuts two of the C, f, or X columns at 
known reference points, then read off the 
remaining unknown parameter value at 
the point where the straight edge cuts 
the third column. 

Note that the chart of Figure 25 can 
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SPLIT—STATOR TEMPERATURE 
VARIABLE DEPENDENT CAPACITOR 


FIXED ELECTROLYTIC 


DIFFERENTIAL 
VARIABLE 





Figure 19. Widely-accepted symbols for various types of capacitor. 
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Figure 20. North-American symbols for various types of capacitor. 
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To give the reader a ‘feel’ of the 
practical meaning of the above data, 
take the example ofa disc or plate 
capacitor having a plate area of 1 square 
centimetre. If this capacitor uses an air 
dielectric with a spacing of 0-5mm,, it 
will have a capacitance of 17-7pF anda 
breakdown value of 262V. Alternatively, 
a polyester dielectric may be used; this 
material is strong but flexible and may 
be very thin; if it has a thickness of only 
1 mil (0-04mm or 0-001in.), which is equal 
to about half the thickness of a human 
hair, the capacitance value will be 730pF 
and the breakdown value will be 250V. 
Again, a ceramic dielectric may be used, 
but this material is rigid and brittle and 
thus needs to be relatively thick. Ifa 
lmm, high-K ceramic dielectric with a 
permittivity of 10,000 is used, the capacit- 
ance will be 88-5nF and the breakdown 
value 5,000V, and so on. 





C= 


where 


C 
K 
A 
t 

n 


number of plates 


0-224 K.A. 


NOTE: C= ; 






Figure 21. Basic capacitance formulae. 





Reactance (Xc) ofa capacitor: 


] 


XC ac 


reactance in ohms 
capacitance in Farads 
frequency in Hz 


Figure 23. Capacitive reactance formulae. 
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The capacitance value of a parallel-plate capacitor is given by: 
0-0885 K.A. : 
4 


capacitance in picofarads 
dielectric constant (air = 1.0) 
area of plates, in square cm 
thickness of dielectric, in cm 


(n—1) if Ais in square inches and tis in inches 





In practice, simple disc and plate 
capacitors are readily available with 
values ranging from below 2:2pF to 
about 100nF: Larger values can be 
obtained by ‘stacking’ layers of plates 


and dielectrics, as shown in Figure 26(c). 


This ‘multi-layer’ or ‘monolithic’ technique 
enables maximum values of about 1uF 

to be created, using an eleven-plate 
construction. 

Relatively large values of capacitance 
(up to about 10uUF) can be created by 
using lengths of flexible foil instead of 
plates, and rolling these and two layers 
of dielectric into the form of a tight swiss- 
roll, as typified by the ‘layered foil’ type 
of construction shown in Figure 26(d). 

A modern variation of this concept uses 
the ‘metallised film’ technique shown in 
Figure 26(e), in which the foil is replaced 
by a metallic film that is deposited 
directly onto one side of the dielectric; 


@-)) 























Cr=C,+ Cot Cz +(etc) 






Figure 24. Method of calculating value of 
capacitors in parallel. 


a non-metallised margin is left at one 
edge of each dielectric, to facilitate the 
making of external connections during 
the manufacturing stage. 

Irrespective of the basic type of 
construction used, the completed fixed- 
value capacitor is always given some 
form of protection against environmental 
contamination, either by coating it with 
lacquer, dipping it in resin, or encap- 
sulating it in some type of plastic or 
metal jacket, etc. 


Electrolytic Capacitors 
Very large values of capacitance (up 

to about 100,000UF’) can be created by 
using the so-called ‘electrolytic’ tech- 
nique. The construction of this type of 
capacitor is vaguely similar to that 

of the layered foil type shown in Figure 
26(d), but with some very important 
differences. In ‘aluminium oxide’ 
electrolytic capacitors the two foils are 
made from high-purity aluminium. One 
of these (the cathode or ‘negative’ foil) 
has its surface covered with a thin 
insulating film of aluminium oxide, and 
this film, which may typically be only 
0-01 mil thick, forms the dielectric. In the 
capacitor the two foils are separated by 
a layer of tissue that is soaked with an 
electrolyte which, being an excellent 
conductor, operates in conjunction with 


- the plain foil to form the true cathode of 


the final capacitor. Note that, thanks to 
this conductive electrolyte, the effective 
thickness of the capacitor’s dielectric is 
equal to the thickness of the aluminium 
oxide film on the anode foil, and is 
independent of the actual thickness of 
the electrolytic layer. 

Because of the thinness of this oxide 
film, electrolytic capacitors can have 
very large capacitance values. An 
aluminium oxide type with a foil size 
of 2cm x 100cm and an oxide thickness 
of 0-01 mil will, for example, provide a 
capacitance of about 35uF. A tantalum 
oxide capacitor using a similar form of 
construction and the same dimensions 
would provide a capacitance of about 
120uF. These values can be increased 
by a factor as high as four by chemically 
etching the aluminium foil prior to the 
forming process, thus greatly increasing 
the foil’s effective surface area- 

The film of oxide on the anode foil is 
formed during the manufacturing stage 
by using the foil as one of the electrodes 
in an electrolysis bath. When a DC 
voltage is first applied to this electrode it 
conducts readily, and as it passes current 


Maplin Magazine March 1993 











100uF 


50 


20 


10uF 


1uF 


500 


200 


100nF 


50 


20 


10nF 


inF 


500 


200 


100pF 


50 


20 


10pF 


1pF 


0.1 : Hz 
1 Hz 
10 Hz 
100 Hz 
1 kHz 
10 kHz 
100 kHz 
1 MHz 
10 MHz 
100 MHz 
1 GHz 
10 GHz 





50 
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500 


10,000H 200 
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100H 50 
10H 20 
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100mH 5 
10mH 2 
mH 1k 
100uH 500 
10uH 200 
1uH 100R 
100nH 50 
10nH 20 
1nH 10R 


1R 


Figure 25. This chart can, with the aid of a straight edge, be used to find the reactance of a capacitor or inductor, or the resonant frequency 


of an L-C network. See text for explanations. 


the film of highly resistive oxide begins 
to form on its surface. As the film builds 
up, its resistance progressively increases, 
thus reducing the current and the rate of 
deposition at a proportionate rate, until 
the film reaches ‘adequate’ thickness. 
Consequently, this ‘forming’ process 
results in a capacitor that inherently 
passes a significant leakage current 
when in use. Typically, in aluminium 
oxide electrolytic types, this leakage 
value is roughly equal to: 

I, = 0-006CV LA 
where C is in uF and V is in volts. 
Tantalum oxide electrolytic capacitors 


have far lower leakage currents than 
aluminium oxide types. 





Practical Cap 
-All practical, fixed-value capacitors 
have the electrical equivalent circuit of 
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Figure 28(a), in which C represents pure 
capacitance, Rs represents dielectric 
losses, Rp represents parallel leakage 
resistance, Ls the inductance of electrode 
foils, etc., and Ly the self-inductance of 
the component's connecting leads 
(about 8nH/cm or 20nH/inch). At high 
frequencies this circuit can be simplified 
into the form shown in (b), which shows 
that all capacitors in fact act as series 
resonators; the resonant frequency (fr) 
of a high-value electrolytic may be as 
low as a few kHz, while that of a small 
ceramic capacitor may reach hundreds 
of MHz (Figure 29 shows typical fr values 
of a range of ceramic capacitors with 
specific ‘total’ lengths of connecting 
lead). A capacitor’s impedance is 
capacitive below fr, resistive at fr, 

and inductive above fr. Note that the 
impedance of an electrolytic capacitor 
may be quite large at high frequencies, 


preventing it from removing spikes or 
other high-frequency components from 
supply lines, etc. (This explains why you 
may often see a small value ceramic type 
in parallel with a supply smoothing 
capacitor in circuit diagrams.) 

At low frequencies, a capacitor’s 
self-inductance has little practical effect, 
but Rs and Rp cause a finite shift in the 
capacitor’s voltage/current phase 
relationship. This same phase shift . 
can, at any given fixed frequency, be 
emulated by wiring a single ‘lumped’ 
resistor in series with a pure capacitor, 
as shown in the equivalent circuit of 
Figure 28(c). The ratio between Rs and 
X (the pure reactance) is shown as the 
‘D’ or ‘loss factor’ of a capacitor, and 
indicates the component's purity factor, 
i.e. the lower the ‘D’ value, the better 
the purity. 
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(1 mil = 0-001in. = 0-04mm) 
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600 
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1000 to 40,000 
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Figure 27. Dielectric constants and breakdown voltages. 





The actual value of a capacitor tends to 
vary with temperature, with the passage 
of time, and with frequency and applied 
voltage, etc. The magnitude of these 
changes varies with the capacitor type; 
Figure 30 lists the most important typical 
parameter values of various types of 
readily-available capacitor. The following 
notes explain the most important 
features of the various capacitor types. 


Silvered Mica 


These capacitors have excellent stability 
and a low temperature coefficient, and 
are widely used in precision RF ‘tuning’ 
applications. 








These low-cost capacitors offer relatively 
large values of capacitance in a very 
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small, low-inductance package. Their 
major disadvantage is that they some- 
times have a very large and non-linear 
temperature coefficient, which is usually 
marked (in code form) on the device 
package; in high-K types the coefficient 
is often so massive that it is specified 

in terms of percentage change in 
capacitance value over the device’s 

full spread of thermal working limits 
(typically -55 to +85°C). These capacitors 
are best used in applications such as 

RF and HF coupling or decoupling, and 
spike suppression in digital circuits, 
etc., in which large variations of the 
component value is of little importance. 


High value 
(Leakage R) 





Figure 28. The full equivalent circuit (a) of a capacitor can be simplified to (b) at high 
frequencies, or to (c) at low-value fixed frequencies. 
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tolerances and stability, and are best 
used in low-precision applications such 
as smoothing, filtering, and energy 
storage in PSUs, etc., and for coupling 
and decoupling in audio circuits and 
such like. Tantalum types offer good 
tolerance, excellent stability, low 
leakage, low inductance, and a very 
small physical size, and should be used 
in all applications where these features 
are a positive advantage. 


SELF-RESONANT FREQUENCY (MHz) 
lcm Lead Length 1 inch Lead Length 
13 11 


CAPACITOR 
VALUE 





Figure 29. Typical self-resonant frequency of ceramic (disc or plate) capacitors. 


& 





than layered film-foil types, but have 
poorer tolerances and pulse ratings 

than film-foil types. Metallised polyester 
types (sometimes known as ‘greencaps’) 
are particularly popular in some circles. 





The: Beanie unit of capacitance measure- 
ment is the Farad, but this is far too large 
a unit for general use in electronics, so 
the microfarad (uF) is used as the basic 
practical unit of measurement and equals 
0-000,001 Farad. This rather curious state 
of affairs arises from the fact that the 
Farad was originally derived from the 
basic formula that a charge of 1 volt 

per second across 1 Farad produces a 
current of 1 ampere, which seemed to 
be a reasonable derivation for a unit of 


CAPACITOR TYPE TEMPERATURE LEAKAGE | orapiLiTy 
COEFFICIENT RESISTANCE 
Silver Mica - 2-2pF — 10nF £1% +35pprv°C | 1-10MHz | 0-002 | VeryHigh 


Variable* 5 — 10OMHz 
+10%* 5 — 10OMHz 


Of the a main ‘poly’ types of capacitor, 
the polystyrene gives the best perform- 
ance in terms of overall precision and 
stability. Each of the remaining three 
types (polyester, polycarbonate, and ecu } ro 
polypropylene) gives a roughly similar CLeCcrolviic | pe 
performance, and is suitable for use in These papacioies which a are enally 
general-purpose applications. ‘Poly’ polarised and must be installed the 
capacitors usually use a layered ‘swiss- correct way round, offer high values 

roll’ form of construction. Of these, of capacitance in a relatively compact 
metallised film types are more compact package. Aluminium foil types have poor 





Ceramic, Low-K 
Ceramic, Medium-K 


2-2pF - 330pF 
390pF - 4-7nF 


+2% 
+10% 


Ceramic, High-K 
Ceramic, Monolithic 


Polystyrene 
Polyester 
Polycarbonate 
Polypropylene 


InF — 100nF 
10pF - 0-47uF 


22pF — 0-1uF 
InF — 2-2uF 
100pF -10uF 

100pF - 4:7uF 


—20% to +80% 
+10% 


+22% to —82%* 


Variable* 


-—150ppm/°C 
+200 ppm/°C 
+60 ppm/°C 
-—200 ppm/°C 


5 — 1OOMHz 


1OMHz 


Fair 
Fair 


Fair 


Electrolytic -—10% to +50% 


(Aluminium Foil) 
Electrolytic 
(Reversible) 
Electrolytic 
(Tantalum) 


0-1uF — 47,000uF +1500ppm/°C 


1-5uF - 100uF +20% — £1000ppm/°C 


+20% 


O-1pF - 100uF +500ppm/°C 


Note: * = See Text 





Figure 30. Capacitor comparison chart. 
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Gold 
Silver 

No Colour 





Figure 3la. Colour coded system once used to indicate value of tubular-ceramic (now obsolescent) and older polyester capacitors . 
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Figure 31b. Colour coded system once used to indicate value of tubular-ceramic (now obsolescent) and older polyester capacitors. 


capacitance at the time (18th century). 

The uF is further divisible, in 
thousandths, into the sub-units nano- 
farads (nF) and picofarads (pF), in which 
InF equals 0-:001uF, and 1pF equals 
0-000,001uF (i.e. InF equals 1,000pF, and 
luF equals 1,000nF). 

Practical capacitors are readily 
available in the standard E6, 20% (100, 
150, 220, etc.) and E12, 10% (100, 120, 
150, 180, 220, etc.) range of preferred 
values. The actual value of a component 
may be denoted in a variety of ways, as 
illustrated by the following set of 
examples: 

O-1uF = 100nF. 

6-8nF = 6n8 = 0-0068uF = 6800pF. 

220pF = 0-22nF = 0-000,220uF. 

4-7uF = 4u7 = 4700nF. 





On most modern eapaaion the 
component's nominal value and toler- 
ance is, where space permits, printed 
in clear and reasonably unambiguous 
terms such has 4n7, 10%, or 68nF, 5%, 
etc. If the value is given in purely digital 
form, such as 120 or 4,700, this indicates 
the value in pF. Often, the capacitor is 
also marked with its specified working 
voltage, such as 68V (or 63U), 100V (or 
100U), etc. 

Up until the late 1980s the values 
(in pF) of tubular-ceramic and some 
polyester capacitors were often marked 
by a colour coding system, rather like 
that for resistors, as shown in Figures 
3la/b. Thus, a ceramic dot-coded 680pF, 
5% capacitor would be coded Blue- 
Grey-Brown-Green, and a polyester type 
470nF, 10%, 400V capacitor would be 
coded Yellow-Violet-Yellow-White- 
Yellow. This system of coding is now 
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rarely used on new components. 

some Tantalum electrolytic capacitors 
have their value (in iF) and their 
working voltages marked by the simple 
colour coding system shown in Figure 
32(a), but others use a plain numeric 
system, as in (b). 

The values of modern ceramic disc 
and plate capacitors may be indicated 
by a variety of code systems; the most 
popular of these are illustrated in Figure 
33. The simplest is the one shown in (a), 
in which the three-figure code contains 
two digits plus the symbol n, p, or 1, and 
gives a self-evident indication of the 
capacitance value, as shown by the 
examples. In some cases this code may 


i ae Digit 
2nd Digit 


SS 


Voltage 
rating 


Grey 
White 
Black 
Brown 
Red 


be followed by a capital letter, which 
indicates the components tolerance 
value, using the Electrical Institute of 
America (EIA) code system of Figure 34. 
The most widely used coding system 
is that shown in Figure 33(b) in which the 
capacitance value is indicated (in pF) by 
a three-digit code, where the first two 
figures give the first two digits of the 
value, and the third figure gives the 
number of zeros to be added to give 
the full value. This three-digit code is 
followed by a capital letter, which 
indicates the component's tolerance (see 
Figure 34). Sometimes, the capacitor’s 
temperature coefficient may also be 


colour : 
code Capacitance 
value (in uF) 


| “colour. 


Multiplier 


Strip 
denotes 
positive 


Capacitance lead 
(uF 


Voltage 
rating (V) 





Figure 32. Alternative notations used on tantalum electrolytic capacitors. 
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EXAMPLES (DIGITAL CODE ONLY) 


1.8pF 270D 
27pF 102K 
0.33nF(=330pF) 103M 
1.2nF 474Z 


1p8 
27p 
noo 
in2 


27pF, £0.5pF 
1nF, 10% 
10nF, +20% 
0.47uF,—20+80% 


toi i 
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Figure 33. Coding system used on modern disc and plate ceramic capacitors. 
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COEFFICIENT 


Red/Violet 
Black 
Brown 

Red 
Orange 
Yellow 
Green 
Blue 
Violet 
Orange/Orange 
Yellow/Orange 
Green/Orange 
Blue/Orange 


Minimum Maximum Maximum Capacitance Change 
Temperature Temperature Over Temperature Range 




















X = -55°C 2 = +45°C A=+1% P=+10% 
4 = +65°C B=+1:5% R=+15% 
5 = +85°C C=+2:2% S=+22% 
6 = +105°C D=+3:3%  T=-33 to +22% 
Z = +125°C U =-56 to +22% 





V =-82 to +22% 







Maximum Capacitance Change 







Code Temperature Range Over Full Temperature Range 
X7R = -55°C to +125°C =. 15% 

YSV = —30°C to +85°C = -82 to +22% 

Z5U = +10°C to +85°C = -56 to +22% 






DIELECTRIC TYPE 
Metallised Polyester Film (PETP) 
Metallised Polycarbonate Film 
Polystyrene Film/Foil 
Polypropylene Film/Foil 


Metallised Polypropylene Film 

Dual Dielectric: Metallised Polypropylene and 
Polypropylene Film 

Dual Dielectric: Polypropylene Film, Foil and 
Double Metallised Polypropylene Film 

Dual Dielectric: Metallised Polyester Film and Paper 





Figure 37. Dielectric material codes, used by Philips and some other European 
manufacturers, on film capacitors. 
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+0-25pF 
+0-5pF 
+1lpF or +1% 


= -10, +80% 
—20, +50% 
= -10, +50% 


+2pF or +2% 
+5% = -20, +80% 
= +10% 


Figure 34. Popular EIA capacitor tolerance 
codes. 


indicated, using either a colour code, as 
in (C), Or an industrial or EIA alphanumeric 
code, as shown in Figure 35. Thus, a 
capacitor with a temperature coefficient 
of -220 ppm/°C may have a yellow tip 

or carry the code N220 or R2G. 

In some cases a ceramic capacitor 
(or its specification sheet) may carry a 
three-figure EIA code that details the full 
thermal specification of the component, 
as shown in Figure 36. In this code the 
first two figures (an X, Y, or Z, anda 
single digit) give the component's 
thermal working limits, and the third 
figure (a capital letter) specifies the 
maximum capacitance change expected 
to occur over those limits. The diagram 
gives three practical examples of the 
use of this popular EIA code. 

Some film-type capacitors carry a 
code that indicates the type of dielectric 
used in the component. Figure 37 gives 
details of the most popular of these code 
systems, which is used by Philips and 
some other European manufacturers. 





Varia acitors 
Variable capacitors come in two basic 
forms; fully variable ones, most often 
known as ‘tuning’ capacitors, and preset 
ones, known as ‘trimmers’. 

Tuning capacitors have a semi-circular 
set of rotatable plates that intermesh with 
a set of fixed plates, so that capacitance 
is greatest when the two sets of plates : 
are fully intermeshed, and least when the 
two sets of plates are rotated out of mesh. 
The precise shape of the rotatable plates 
may be designed to produce a linear, 
semi-linear (S), logarithmic, or square- 
law variation of capacitance as the plates 
are rotated; the dielectric used between 
the two sets of plates may be air, plastic 
film, or some other insulating material. 
Often, two or more tuning capacitors 
are ganged together, so that they vary 
in unison, but such units are rather 
expensive and have, in recent times, 
largely been superseded by matched 
sets of varicap diodes. 

Most trimmer capacitors are only 
meant to be adjusted (varied) occasion- 
ally, and several basic types are available. 
“Vane’ types are similar to the conven- 
tional tuning capacitors, and may use an 
air or plastic film dielectric. Plastic film 
types are very popular. Ceramic ‘disc’ 
types can be regarded as simple ‘vane’ 
types, having only one fixed and one 
rotatable half-vane; they offer excellent 
high-frequency performance (with a very 
high Q), but may have a very large 
temperature coefficient. ‘Compression’ 
and ‘piston’ type trimmers give a fairly 
limited range of capacitance adjustment. 
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by Alan Simpson 


old the top story” or even “kill the 

dead donkey” are cries which have 

been well and truly banished from 
the TV news rooms. Also replaced are those 
vintage typewriters on view, until recently, in 
the TV newsrooms. Now any change in the 
‘headline’ news is accomplished by a quick 
press of a computer terminal function key. 

While much of the Information Tech- 
nology world has been busy preaching 
the merits of LANs and WANs, Global 
Messaging, Desk Top Publishing, voice con- 
ferencing and fibre optic cabling technology, 
TV and radio stations around the world have 
been busily implementing electronic news- 
rooms. Traditional editors wearing their 
badge of rank, an armband plus plastic eye- 
shades on the forehead, are a thing of the 1 3 
past. Today editors take their place among Lo _ -< een 
an impressive array of screens, terminals i 
and keyboards, plus sundry videotapes and 
satellite connections. Noticeably absent are 
reams of paper, noise and confusion, nor- 
mally associated with newsrooms and pro- 
duction control units. Instead, journalists now 
silently key-in to the multiple array of termi- 
nals, which update and access data files 
held on central databases. 

The suave team of presenters receive 
more than a helping-hand from a specially 
designed and developed electronic news- 
room system involving the whole newsroom 
— editors, journalists, technicians and pre- 


76 











senters, keep tabs on programme content 
and scheduling. The system maintains an 
event diary, news agency ‘wires’ and stories 
sourced from local and national correspon- 
dents, all of which are held on a computer 
together with detailed scripts and listings. A 
typical listing schedule can contain up to 90 
items and the system allows editing or 
rescheduling — even when the news pro- 
gramme is ‘on air’. 

Not only does the electronic mailroom 
keep tabs on stories, and the running order, 
but can also handle support information 
such as transport and payment together with 
full back-up of library pictures. If you want a 
picture of a particular footballer scoring a 
goal then the choice of picture is massive. 
The editor can indicate a UK league clip, an 
International at Wembley, a key world fixture 
in Europe — or even missing a goal. Before 
you can say World Cup, the selected pic- 
tures have been down-loaded to the news- 
room. Similar clips are available of any world 
sports star — covering all sports events. It’s 
not just the sporting world which is covered. 
If you want clips of Tom Cruise, Kim 
Basinger or Michelle Pfeiffer in boxer shorts 
then the system comes up trumps. 





Above: Sky News editing suite. 











modems, terminals, screens, printers) to a 
figure closer to 200. Not only that, but the 
station now provides the news for TV AM 
broadcast on ITV. 


Grows with You 


“We have been using Basys since day one”, 
says Dave. “There are about three major 
newsroom systems available in the world, 
but Basys with its ability to grow with you, 
clearly had the edge.” 

The original Basys system was installed 
at Sky in December 1988 in preparation for 
the launch of Sky TV in February 1989. The 
system has grown considerably since its 
inception and now caters for over 200 users 
at its Osterley site, in Middlesex, alone. The 
system itself runs on a dual DEC Microvax 


3300, while the archive storage system is 


currently being upgraded to run Basys 
Archive II software on a DEC system 5000- 
240 RISC machine to provide greater 
capacity and flexibility. 

According to Janet Weaver of Basys, Sky 
TV is one of the most enthusiastic users of 
the Machine Control System (MCS) which 
allows studio production equipment such as 
cart systems, stills stores, character gener- 





Below left: Robotic camera Auto-Cue as used in the Sky News studio. 


Electronic News 


One of the many enthusiastic users of Basys 
Automation Systems, the world’s leading 
supplier of news, automation and manage- 
ment systems to broadcasters, is B-Sky-B 
the major European satellite broadcaster. 
Here station engineer and manager Dave 
Sparks (an apt job title/name if ever there 
was one) presides over six satellite channels 
—with the Basys automated system having 
a key role in the Sky News and Sky Sports 
channels. This key role is also being 
extended to certain other channels includ- 
ing, The Movie Channel. 

“Essentially”, says Dave Sparks, “Basys 
is a very clever, but simple to use, word pro- 
cessing and retrieval system. Our aim here 
at Sky is to keep it simple, thereby making 
it easily available to all our newsroom staff.” 
Certainly that concept has helped Sky to 
move from some 80 devices (PCs, laptops, 
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ators and multi-cartridge machines and even 
robotic cameras, to be controlled directly 
from the Basys Newsroom System. MCS 
software enables the newsroom system to 
control the wide variety of production 
devices which Sky has already installed 
such as drivers for the Sony Betacart, 
Quantel DLS 6001 still store and the Chyron 
Scribe. As Dave says, the present automa- 
tion system is designed and built around 
products from Basys and Sony. Not only do 
the systems provide an essential key role in 
the newsroom operations, but also support 
the movie channel for script writing and 
archiving. Each of the Sky channels has its 
own control room, which is responsible for 
all programme and spot announcements, 
as well as transmission quality. A master 
control room has oversight, but its main role 
is that of co-ordinating and monitoring the 
incoming and outgoing feeds and inserting 
teletext data into the six channels. 




















Although a relative newcomer to the 
industry, Basys has an action-packed his- 
tory. The system, which was designed in 
one of those legendary Californian garages, 
first saw the light of day in the CNN studios 
in 1980. Since that time, the product has 
been installed in more than 400 broadcast 
newsrooms world-wide, including NBC, 
ABC, BBC Radio and TV, as well as ITN. In 
fact, so impressed was ITN with the prod- 
uct, that they bought the company in 1984. 
Now having hit on difficult financial times, 
ITN have sold out to Digital Equipment 
Corporation. Basys said, “DEC has a strong 
heritage of innovation in broadcasting, while 
we lead in open systems and services. As 
a long time OEM supplier to Basys, the mar- 
riage will provide even more ‘firsts’.” 


How it Was 


As those of you with longish viewing mem- 
ories will recall, a typical newsroom back- 
drop heavily featured typewriters and paper. 
Technology was the nearby telex machine 
with the automated coffee machine close to 
hand. In the old days, journalists had to 
thump out their stories on a portable type- 
writer possibly on a cramped desk or even 
out on location. The text together with the . 
film would be conveyed to the nearest air- 
port from where, with luck, it would reach 
London. At that point, a motor-cycle courier 
would make the final dash to the studios. 

Today technology is less motor-cycle, but 
more satellite and microwave. Instead of the 
telex news item being monitored by an edi- 
tor, then rewritten and typed up for the auto- 
cue, the copy is now loaded directly into the 
network. If necessary, news items can be 
rescheduled during the live news broadcast. 
Now, experienced journalists would find it 
difficult to compose even a brief intro, on 
anything other than a computer screen. 
However, the time when the news will be 
fed straight onto the screen in front of the 
presenter is far away. All the news organ- 
isations like to check their news stories 
before transmission. 


Automation On Air 


So just what does Basys, and its competi- 
tors, provide? For a start, they bring auto- 
mation to the newsroom. With world-wide 
events taking place almost before our eyes, 
a system to handle the news is essential. 
Incoming stories from the agencies are cap- 
tured and sorted according to user defined 
category codes and keywords. Specific 
stories can be retrieved using the keyword 
search feature. Users are notified of late- 
breaking news items which can be 
accessed immediately from anywhere in 
the system. 

The powerful word processing facilities 
increase the speed and accuracy of the 
writing, and revising of stories. Background 
material can be collected in the system’s 
electronic notepad and simply inserted 
into the story along with other changes. The 
system automatically counts words and 
calculates read-times based on each 
news-reader’s read-rate. In addition, users 
can set up personal files for retention of 
personal material, research material, back- 
ground information, contacts and leads. 
These files can be made available to all 
users or they can be ‘locked’ if the informa- 
tion is confidential. 
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One of many BASYS terminals at Sky News. 


File Sort 


All users of the Basys system can send 
messages and text to other users of the sys- 
tem. Should a user not be using the system 
at the time he is sent a message, then he 
will be automatically informed of any mes- 
sage the next time he does use the system. 
At the same time, electronic card indexes 
can be set up to enable easy access to reg- 
ularly used information such as contacts lists 
and telephone numbers. Users can search 
for the required information using the con- 
tact name, job title, address or a variety of 
codes. Basys also has the ability to monitor 
line plans. These are listings of timed data- 
communication feeds into the building which 
are used for up and down-loading video 
information for broadcast programming. 

“Once we have a story”, says Dave 
Sparks, “our newsroom journalists write a 
script for the news-reader to read”. This text 
then appears on the right-hand side of the 
screen. The video tape and still store iden- 
tification numbers, camera positions and 
caption detail instructions (that is pictures 
from videotape, captions for picture plus 
details of who is speaking in the clip), are 
displayed on the left side of the screen. 
Before the news broadcast starts, all infor- 
mation is down-loaded to the relative pieces 
of equipment, that is VTs, character gener- 
ators, slide stores, and the auto-cue dis- 
plays. If at any time the producer changes 
the running order of the newscast, then all 
the related services follow. 

Right at the centre of the Electronic 
Newsroom is the electronic diary, which can 
hold information three hundred and sixty five 
days prior to transmission. Its flexibility, how- 
ever, is such that amendments can be made 
right up to the last moment, “hold the top 
story” type items being entered, auto-cued 
and screened within minutes of receipt from 
the news desk. Feeding directly into the 
diary are the major news agency feeds. The 
old style newsroom paper-chase is replaced 


by a coded news item which can be. 


amended as required and incorporated into 
the running programme diary. “News”, says 
Dave, “has a habit of not being static and 
Sky has to respond accordingly. Our list of 
stories has to be kept flexible allowing those 
essential last minute changes. At times, | 
believe that Basys should get a credit line 
alongside the news presenter’. 
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News at the Speed of 
Light 


“Sky news”, says Dave, “is a 24-hour chan- 
nel, putting out a live 30 minute news report 
on the hour, every hour”. In some cases, the 
news can run for the whole 60 minutes, but 
more usually, the second half of each hour 
is filled with recordings. During the recent 
Gulf War, with an average of 180 line and 
satellite feeds coming in every day, the pro- 
gramme was live on air virtually 24 hours a 
day. 

News tape is edited in suites alongside 
the newsroom, where bar coding is added 
to the tapes. News tape playback is handled 
by a 40-cart unit which interfaces to Basys, 
and is backed up by three standalone 
machines. Also connected into the network 
is the archive computer database which can 
be linked directly into picture libraries world- 
wide, with direct links into Visnews. Similarly 
four terminals are multiplexed on 9,600 
baud lines that are leased from BT to Sky’s 
studios in Westminster. 

Sky TV is also closely looking at the 
Basys Resource Management System 
(RMS) which permits the user to improve the 
management of the station’s resources 
through such modules as lines booking, 
tape tracking and input recording. RMS has 
been developed in response to demands 
from a number of broadcasters for a cost- 
effective management system. Operating 
round the clock, the system will increase 
efficiency and link smoothly with existing 
hardware in a modular way, and will be 
capable of expanding to help manage a sta- 
tion’s entire resources. The RMS integrates 
with the newsroom system and uses the 
information to control equipment while actu- 
ally on the air. The system claims to achieve 
more efficient usage of manning levels on 
the transmission of video tape by means of 
automated cart machines. In each cart 
tower, nearly 300 VTR cassettes can be 
loaded at random with a robotic arm sorting 
them into the correct running sequence. The 
system will also automatically cue the tape 
to the required point and play it out at the 
right time. However, with each cart machine 


ting re bit om the mark!—Ed.] and j 


find yourself at Sky studios in Ww ae 


Jee ring the latest in fashionable garb — 
six ces uP will each eceive a Sky 


basic questions and cond Uf anewers on 
a post card or the back of a sealed-down 
envelope, to: _ 

“Sky News Contest”, 


‘Electronics — The Maplin Magazine’, P.O. 





The Editor, 





Box 3, Rayleigh, Essex, SS6 8LR, to reach 








Selina Scott has presented numerous 
B-Sky-B programmes. 


costing in the region of £600,000, much 
evaluation is necessary. 

A more positive move is Sky’s introduc- 
tion of the Basys system controlling the 
newsroom camera. Studio cameras are nor- 
mally controlled by live operators in what 
Dave suggests is a dull and repetitive job. 
Now four robotic cameras can be operated 
by one man with the aid of a console. Dave 
is already looking at touch screen technol- 
ogy as a way to allow the news director to 
control the robotic cameras. 

Meanwhile, future Basys developments 
include extending beyond text storage to 
providing sophisticated document and 
image storage capabilities. Basys have not 
lost sight of the fact that their system could 
have major relevance for many industries, 
apart from newsrooms. Major building con- 
tractors, for instance, could be assisted by 
a flexible, on-line, programme and control 
system as could advertising agencies work- 
ing to tight time schedules. 

“Basys”, says Dave Sparks, “has made 
life a lot easier for the newsroom. The pres- 
sures are so high we'd be lost without it. It 
really is a package for all reasons that no 
newsroom should be without.” 
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comfo of your armchair, you can see ihe  . 
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A readers forum for your views and comments. / 
If you want to contribute, write to: 


Charge of the LED 
Brigade 


| recently ordered a number of items 
from Maplin. Among these was a 
rechargeable Ni-Cd PP3 style battery, 
order code HW31J. It was separately 
packaged in a plastic bag, and | noted 
that there was a stout piece of insulating 
tape over one of the terminals. This 
seemed a nice touch since, with the 
protection of the bag as well, there was 
no possibility of the terminals being 
accidentally shorted. However, | was 
under the impression that Ni-Cd cells 
and batteries were supplied uncharged 
and, sure enough, on the side of the 
PP3 is printed the instruction ‘Charge 
Before Use’. So the insulating tape was 
superfluous — or was it? A voltmeter 
registered a healthy 8.4V, so | put an 
LED in series with a 560Q resistor and 
connected them across the battery; they 
drew 12mA. 

The LED stayed lit for ages; | don’t 
know when it finally went out, but it was 
still as bright as ever 6 hours later. At 
72mAh, that represents almost three 
quarters of the rated 110mAh capacity, 
even if the LED went out almost 
immediately after | last noticed it. So | 
conclude that this particular battery, at 
least, is in fact supplied fully charged. 
But this raises the question of whether it 
is advisable or not to give the battery the 
standard charge (of, in this case, 11mA 
for 14 to 16 hours) when it is actually 
fully charged already. | have always 
understood that Ni-Cd cells will 
withstand overcharging at one tenth of 
the rated charge current for a consider- 
able period, but that overcharging at the 
rated charge current is harmful. Can you 
please enlighten me? 

lan March, Waterlooville. 

Ni-Cd batteries are normally given an 
initial ‘holding charge’ by the 
manufacturer, just prior to shipment. 
This is because the active chemicals at 
the heart of the battery will deteriorate 
if it is completely discharged. Crystals 
form, which may cause internal short 
circuits within the individual cells. Ni-Cd 
batteries tend to lose their charge 
relatively quickly; the holding charge 
given will ensure that the battery has 
an adequate shelf life. Because Maplin 
sells a large number of Ni-Cd batteries, 
there is a high level of stock 
‘turnaround’ and consequently, such’ 
batteries are unlikely to have been 
‘sitting in the stockroom’ long, before 
being despatched to customers. The 
fact that your ‘PP3’ has retained most 
of its holding charge would appear to 
bear this out. 


Robocat 


Dear Sir, 

Having just read ‘Technology Watch’ 
by Keith Brindley (January issue), | am 
appalled at his detestable statements 
regarding cats. 

Even my android wife has my support 
when it comes to washing up. Cats she 
tolerates, provided | ensure that her 
electronics are defurred after ‘Cathode’, 
our feline mouser, has been making 
cupboard love to her. 

Any projects that have been nominated 
for 1993 have been set aside for 
‘Operation Pussy’. This is to be a 
cybernetic cat, programmed to seek 
out and destroy aforesaid moggy hater. 
Must check the Maplin Catalogue for a 
‘Death Ray’ kit! 

He, Mr. Brindley, would be well-advised 
to read his history of ancient Egyptian 
law, wherein he would discover that 
such utterances would have been 
punished by his being stoned to death. 
Cats at that time were regarded as 
totally supreme beings. Further reading 
to his edification would be ‘The cat that 
Walked by Himself, by Rudyard Kipling. 
Miaow, miaow! 

Frank H. Thomas, Dyfed. 

Just keep taking the tablets. 
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The Editor, ‘Electronics — The Maplin Magazine’ 
PO. Box 3, Rayleigh, Essex, SS6 8LR. 


SeTeAcR LeE*T*TeE*R 


This issue Mr. John Watson, of Battle, 
East Sussex, wins the Star Letter 
Award of a £5 Maplin Gift Token for 
his observation on the acute lack of 
computer interfacing information. 


Manuals are Hopeless! 


Dear Sir, 

It is now nine years since several 
articles appeared in the Maplin 
Magazine, by Dave Goodman and 
others, describing parallel and serial 
interfaces and their programming in 
BASIC for the then popular computers 
(e.g., Dragon, Spectrum, BBC). 
However, these earlier computers will 
not last for ever, and updating will 
become necessary. Here | find difficulty, 
because computer manuals, largely 
orientated towards business or 
packaged software uses, fail to give 
the information needed for interfacing 
purposes. The essential things one 
needs to know are, of course, (a) the 
address locations of expansion ports, 
(b) the pin-out organisation of a parallel 
expansion port and whether this is or 
is not connected directly to the 
microprocessor bus (and if not, what 
intervenes?), and (c), what the SIA is 
so that it may be correctly programmed 
in BASIC for handshake lines and 
interrupts. For example, | use an 
Amstrad PCW8512 programming the 
CP/M system via the BASIC interpreter 
provided; wearisome perusal of 552 
pages of instruction manual fails to 
disclose any of the above information 

| would need. 

Would it be possible for one of your 
‘computer experts’ to write an updated 





article on interfacing, scheduling the 
essential information necessary for two 
or three of the current computers in 
common use, with notes on any snags 
with particular machines? | am sure that 
such a piece would be greatly 
appreciated by all readers interested 

in this field, whether for robotic or other 
purposes. 


Compare this, and the other letter on 
the subject elsewhere on this page, with 
those in the last issue and it's obvious 
that there is a pressing need for 
providing updated information on 
interfacing techniques. We take the hint! 
Fortunately these can now be restricted 
to PCs, now that recognised standards 
have been established. In the 1980s, 
Maplin were not the only company to be 
caught out by ever changing standards 
amongst different computer 
manufacturers, and many of those early 
expansion and interface projects are 
extinct along with the machines they 
were designed for. You are quite right in 
saying that it’s high time the subject was 
raised again, and the establishment of 
the PC as the norm should mean that 
interfacing is now simpler. Or is it? Nil 
desperandum! Watch this space for 
(hopefully) a future feature on the 
subject. In the meantime, several PC 
interfacing projects have appeared in 
recent issues, or are scheduled for very 
near future issues, which hold many 
clues. 
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Incompatible Comms 


Dear Sir, 

Your very interesting Maplin Magazine 
arrived this morning, and | understand 
that you encourage your readers to 
suggest articles and projects for 
publication. Perhaps you will consider 
the following suggestion? 

For sometime | have used a 
Temperature Module FE33L in its basic 
form for both temperature reading and 
as a Clock. | would like to link up the 
serial output to a computer as 
suggested in the literature supplied. 
Being rather inexperienced in computer 
technology (although | have built an 


INTERAK computer), and programming, 
it would be helpful to see an article on 
this subject in the magazine. Most 
important would be cable connections, 
the pin-outs, etc., the gating circuits, 
and a suitable software program. 

T. J. Page, Lincoln. 

Unfortunately, while it is true that the 
Temperature Module has serial data 
output, it is of a very strange format, i.e. 
12 bits. 

In fact, so awkward is it to extract the 
module’s information (the module’s 
leaflet is telling fibs!) that a converter 
was designed some while ago, and 

is still available as a Maplin kit and is 
shown on page 347 of the 1993 Maplin 


Catalogue. The add-on converter 
translates the output into two 8-bit 
parallel data bytes, intended originally 
for direct microprocessor I/O. The 
converter is featured in Projects Book 
25, Order Code XA25C. 


Peripheral Electricity 
Meter 


Dear Sir, 7 
Being new to electronics, | hesitat 

to put forward a proposal while | am 
unaware of the technical and economical 
problems involved in its execution. 
However, | wonder if it would be 
possible to add to Maplin’s range of 
Projects and Modules a Mains Units 
Counter, which would show the quantity 
of electricity used on a digital display. It 
would be similar in form to the Power 
Controller featured on page 348 of the 
1993 Catalogue. The user's appliance 
would be plugged into the counter, 
which in turn would be plugged into 

a mains socket. The counter would 
display the electricity consumption and 
the cost of running; for example the 
demand of a dishwasher could be 
calculated easily from this, knowing the 
cost of each unit. 

D. R. A. Quicke, Newton Abbot, 
Devon. 


This is a very good idea, and would be 
based on a means of measuring current 
flow against time. Since 1 unit is equal 
to 1kW/hr, a resolution of 1/10th of a 
unit would be possible. Your idea has 
been noted as a possible future project. 


Copyright Confusion 


Dear Editor, 

| have just read Part Three of 
‘Discovering Satellite TV’ (Issue 62), 
and enjoyed the technical aspects of 
the article very much. However, from 
my experience as a practising patent 
attorney and registered trade mark 
agent in the field of electronics, | think 
that the views expressed, based on the 
House of Lords decision in BBC 
Enterprises versus Hi-Tech Xtravision 
Ltd., are not entirely accurate. 

The Copyright, Designs and Patents Act 
1988 is a weighty piece of legislation 
(0.6kg to be exact). The sections 
dealing with ‘devices designed to 
circumvent copy-protection’ are to be 
found near the end of the Act, numbers 
296 to 299. When enacted, the specific 
section concerning the offence of 
fraudulently receiving programmes was 
restricted to programmes ‘provided from 
a place in the United Kingdom’. BBC’s 
counsel argued that, although the BBC 
satellite transmissions were not directed 
to the UK, they originated there on the 
up-link. For this reason the copyright in 
the programmes was protected. It is 
certainly arguable that decoding and 
viewing encrypted programmes 
originating outside the UK is not 
actionable unless the Act has been 
extended to the country of origin. 
(Section 299 provides for such 
extension.) 

This leads us, inevitably, to the ‘Red 
Hot Dutch’ programmes which are 
enraging some politicians. The Crown 
Prosecution Service will, no doubt, end 
up resorting to our ancient Common 
Law. If two or more people are involved 
in supplying decoders, or if friends are 
invited by couples to view the 
programmes, they will be charged with 
‘a conspiracy to corrupt public morals’; 
it has been done before when all else 
failed! 

Finally, | would remark that one does 
not need satellite reception equipment 
to view encrypted television. If you fall 
asleep watching the BBC (easily done), 
and awake in the small hours, you will 
see and hear an encrypted programme. 
(Some people think that the set is 
malfunctioning.) 

Guy Selby-Lowndes M.A., West 
Sussex. 


Thank you. for your letter. 
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These are our top twenty best 
selling books based on mail 
order and shop sales during 
December ’92. 

Our own magazines and 
publications are not included 
inthe chart below. 


IC 555 Projects 





A 
A 
A 
A 


1C555 Projects, by E.A. Parr 
(LY04E) Cat. P76. Previous 
Position: 3. Price £2.95. 





A 
A 
A 
A 


Home VCR Repair Illustrated, by 
Richard Wilkins & Cheryl Hubbard. 
(WZ32K) Cat. P89. Previous Position: 
4. Price £12.95. 





— 





HIGH POWER LOUDSPEAKER 
ENCLOSURE DESIGN AND 
CONSTRUCTION 


A 
A 
A 
A 


Loudspeaker Enclosure Design and 
Construction, (WM82D) Cat. P79. 
Previous Position: 9. Price £9.95. 





A 
A 
A 
A 


Power Supply Projects, by R.A. 
Penfold. (X W52G) Cat. P73. 
Previous Position: 6. Price £2.50. 





v 
v 
v 
v 


AConcise Introduction to MS-DOS, 
by N. Kantaris. (WS94C) Cat. P98. 
Previous Position: 2. Price £2.95. 
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by R.A. Penfold 


A unique, and very useful book, 
showing you how to best 


use your multimeter. 
(WP94C) Cat. P70. 


Previous Position: 1. 


a 
A 
A 
A 


International Transistor Equivalents 
Guide, by Adrian Michaels. 
(WG30H) Cat. P66. Previous 
Position: 11. Price £3.95. 


&. 
A 
A 
A 


How to Expand, Modify and Repair 
PCs and Compatibles, by R.A. 
Penfold. (WS95D) Cat. P102. 
Previous Position: 10. Price £4.95. 


v 
v 
Vv 
v 


An Introduction to Loudspeakers 
and Enclosure Design, by V. Capel. 
(WS31J) Cat. P79. Previous 
Position: 5. Price £2.95. 









¥ 
v 
v 
v 


The Complete VHF/UHF Frequency 
Guide, by B. Laver. (WT70M) 

Cat. P86. Previous Position: 7. 

Price £5.95. 


A 
A 
A 
A 


Scanners, by Peter Rouse. 
(WP47B) Cat. P85. Previous 
Position: 12. Price £8.95. 





WWNealT Ds 


es 


1 


A 
A 
A 
he 


The Washing Machine Manual, by 
Graham Dixon. (WS98G) Cat. P89. 
Previous Position: 14. 

Price £11.95. 




















How to Use 
Oscilloscopes 
and Other Test 

Equipment 


RA PENHOLD 


How to Use Oscilloscopes and 
Other Test Equipment, by R.A. 
Penfold. (WS65V) Cat. P70. 
Previous Position: 13. Price £3.50. 


v 
v 
v 
v 


Radio Amateurs Examination 
Manual, by G.L. Benbow. (WP87U) 
Cat. P83. Previous Position: 8. 
Price £6.75. 


Remote Control Handbook, by 
Owen Bishop. (WS23A) Cat. P73. 
Previous Position: 15. Price £3.95. 














The Maplin order code of 
each book is shown together 
with page numbers for our 
1993 catalogue. We stock over 
250 different titles, covering a 
wide range of electronics 

and computing topics. 





Servicing TV and Video Equipment, 
by Eugene Trundle. (WS76H) 

Cat. P89. Previous Position: 16. 
Price £25.00. 


How To Use 
Op Amps 





EA PARK. 





Howto Use Op Amps, by E.A. Parr. 
(WA29G) Cat. P69. Previous 
Position: 17. Price £2.95. 





Electronic Music Projects, by R.A. 
Penfold. (XW40T) Cat. P81. Previous 
Position: 20. Price £2.50. 





Electronic Security Devices, by 
R.A. Penfold. (RL43W) Cat. P75. 
Previous Position: Re-Entry. 
Price £2.50. 


ROBOT BUILDER’S 
BONANZA 
99 INEXPENSIVE 
ROBOTICS PROJECTS 





The Robot Builder's Bonanza, 
by G. McComb. (WT77Z)) Cat. P1093. 


Previous Position: 18. 
Price £14.45. 
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We're gonnatrock 
ock’ tonight 





At your next party give your friends a surprise that will give them ‘Stars in their Eyes’! You’ve probably seen the 
TV programme where contestants try to sound like well-known singing idols. Now you, your family and friends 
can get that professional sound, singing and harmonising to your favourite hits. You’ll hear the backing music just 
like the original hit, and you sing the words when they appear on your TV screen. Your super Hi-Fi Karaoke with 
its built-in adjustable echo machine makes your voice sound great. Overnight you could become a STAR! 

Britains best value stereo Hi-Fi Pro-Sound Karaoke comes complete with everything you, your family and friends, 
need for a fun-filled party, includinga FREE, HIGH QUALITY KARAOKE TAPE containing 16 popular songs, 
instruction manual, connection leads and FREE, HIGH QUALITY MICROPHONE specially designed for vocal use. 


* INCLUDES FREE KARAOKE VIDEO TAPE WITH 16 SONGS! 

* INCLUDES FREE HIGH QUALITY VOCAL MICROPHONE SPECIALLY DESIGNED FOR KARAOKE 

* Many Karaoke video tapes available at all good video stores »* Hi-Fi stereo system (with stereo VCR) 

* Total audio/visual entertainment * Connection leads supplied* »* Link the Karaoke to your 
VCR/TV for great family fun * Built-inecho machine * Cassette deck recorder connection for 
recording your voice and music * 4 microphone inputs — 4 times the fun 

* Ideal for your PARTY BARBECUES * Make your ‘CLUB-NIGHT’ a ‘FUN KARAOKE PARTY NIGHT’! 

Karaoke dimensions %* Link your Karaoke to your VCR and Hi-Fi, and sing along with your favourite song whilst following 





360 x 72 x 233mm. the words as they appear on your TV screen. Friends will be amazed at the ‘professional sound’ you 
Note: Offer open to UK residents only, © TON newsraren can create. With the built-in fully adjustable echo machine, you can add long reverb for Smoochy 
Overseas customers please call =/ors= Ballads, and fast repeat to Rock ‘n’ Roll and you’re a STAR! — * Suitable for phono inputs on your hi-fi, phono, DIN or SCART audio output on vour VCR. 
= = 


0702 552911. 


MALL ORDER PROTECTION SCHEME 


3 MICROPHONE PARTY PACK 


Three great Karaoke microphones specially designed for vocal use. 

You and your friends will be able to harmonise like the professionals. 

Stylish low-impedance, unidirectional, 
dynamic microphones with built-in 
on/off switch, in 3 popular colours, 
Red, Blue and Yellow. All are supplied 
with approx. 3 metres of cable 
terminated in a mono in jack plug. 
Three times the fun for only £19.95! 






KARAOKE 
VIDEO TAPES 


Each tape shows entertaining 
video films with the words to each 
song clearly shown on your TV 
screen. The Karaoke tape has 
superb sound and picture quality 
and comes ina high quality ! 
protective case. 

Note: Karaoke video tapes are 
available from all good video shops. 








Order Coupon Send this coupon to P.O. Box 3, Rayleigh, Essex SS6 8LR 




















ontrols, brings you a high quality independent 
peaker system giving you a really professional 
ound for only £49.95 per pair! 


Visit our stores at: BIRMINGHAM, BRIGHTON, BRISTOL, CARDIFF, CHATHAM, COVENTRY, GLASGOW, ILFORD, LEEDS, LEICESTER, LONDON (EDGWARE, FOREST 
HILL and HAMMERSMITH), MANCHESTER, NEWCASTLE-UPON-TYNE (The Metro Centre, Gateshead), NOTTINGHAM, READING, SHEFFIELD, SOUTHAMPTON, and 
SOUTHEND-ON-SEA. Plus new stores opening soon in MANCHESTER and PORTSMOUTH. Ring 0702 552911 for further details. 
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